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Background
The Connecticut Department of Environmental Protection (CT DEP), with support from

the Environmental Protection Agency (EPA), initiated the Long Island Sound Ambient Water
Quality Monitoring Program (LISWQMP) in January 1991, following a series of comprehensive
field surveys conducted during 1988, 1989 and 1990 as part of the initialization, calibration, and
verification of the National Estuary Program's Long Island Sound Study (LISS) coupled
hydrodynamic-water quality model. The monitoring program, performed by the CT DEP's
Bureau of Water Protection and Land Reuse, continues today. A total of seventeen (17) stations
are sampled monthly throughout Long Island Sound (Figure 1). Additionally, summer
monitoring (referred to as the hypoxia surveys) to determine the areal and temporal extent of low
dissolved oxygen conditions in the Sound is performed bi-weekly from late June through early
September along a grid of fixed stations, concentrated in the western and central Sound (Figure
2).

During the monthly water quality survey, water samples are collected for water quality
analyses (including nutrients, suspended solids and chlorophyll @) and water column profiles of
temperature, salinity, dissolved oxygen, pH, and photosynthetically-active radiation (PAR) are
collected with the use of a Sea-Bird model SBE-19 SeaCat Conductivity-Temperature-Depth
(CTD) profiling system. The data collected are considered essential to ongoing data set
development, to continued evaluation of model predictions, to help in an ongoing evaluation of
monitoring and research needs, and, over the long-term, to monitor the effectiveness of
management actions taken in response to findings of the LISS.

The LISWQMP receives requests for assistance with data collections or special projects.
One such project, funded through the Long Island Sound Study research grant program (2004),
seeks to “quantify the impact of anthropogenic nitrogen loading to Long Island Sound with
respect to natural resources” (LISS undated). The principle investigators are Dr. Mark Altabet
from the University of Massachusetts- Dartmouth, School of Marine Science and Technology
and Dr. Johan Varekamp from Wesleyan University. LISWQMP collects water samples for the
project, fills pre-cleaned and acidified sample bottles provided by the project, and ships the
bottles back to UMass- Dartmouth for analysis.

The LISWQMP also began a project in April 2002 to examine the phytoplankton
community structure of Long Island Sound through High Performance Liquid Chromatography
(HPLC) phytopigment analysis. Water collected at selected sites during the monthly surveys is
vacuum filtered and filters are sent to the University of Maryland’s Horn Point Laboratory for
analysis. The SOP for filtering is included with this manual.
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Objectives

The objectives of this survey are many. One objective is to develop and initiate a long-
term monitoring program that will assist in evaluating the success of management actions in the
future. This objective has been met in part through equipment acquisition, staff training, and the
successful implementation of a monthly water quality monitoring survey, and CT DEP plans to
continue this monthly survey indefinitely. Cooperation with other research and monitoring
efforts on Long Island Sound, providing data, arranging for shared boat time, and adding
locations and parameters to the sampling scheme, for example, also help to further the effort of
evaluating the Long Island Sound system and identifying research needs.

The second objective is to supplement the data set developed by the 1988 through 1990
surveys of water quality and hydrographic parameters from the East River to Block Island
Sound. Although the current data set being collected and compiled is more limited in the number
of stations than the earlier surveys, the continuity is valuable. In addition, an intensive hypoxia
monitoring survey, performed during the summer months at a large number of stations
concentrated in the western Sound provides information on areal and temporal extent of hypoxia
each summer.

A third objective is to provide quality assured data to meet Clean Water Act obligations.
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Figure 1. CT DEP monthly water quality monitoring stations in Long Island Sound

Figure 2. CT DEP summer hypoxia survey stations in Long Island Sound
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General Overview of Methods

State of Connecticut bond authorizations earmarked funds for Long Island Sound water quality
monitoring to equip the 50 foot CT DEP research vessel, the
R/V John Dempsey (Figure 3), with a state-of-the-art water
sampling and monitoring system. This system includes a
conductivity-temperature-depth (CTD) water column profiling
unit (Sea-Bird model SBE-19 SeaCat Profiler) equipped with
dissolved oxygen, pH and PAR sensors as well as an in line
fluorometer. This unit has an internal memory, and is capable
of creating and storing data files on depth, temperature, Figure 3. R/V John Dempsey
salinity, dissolved oxygen, pH, chlorophyll and PAR at a rate of twice per second as the unit is
lowered through the water column. These data can be reviewed in real-time (i.e., as the cast is
taking place) via the onboard computer or can be uploaded onto the computer after cast
completion.

Generally the CTD unit is mounted on a rosette water sampling device (General Oceanics model
1015 Rosette Multi-Bottle Array) which also holds up to ten five-liter water sampling bottles
(Niskin model 1010 Water Sampling Bottles). These bottles are open as the rosette is deployed
and can be closed (i.e. a water sample collected) when the real-time readout from the CTD
indicates that the appropriate water sampling depths have been reached. The rosette triggering
device is powered through an electromechanical cable on which the unit is lowered. This cable is
attached to a deck command unit in the onboard laboratory and together this system allows
remote actuation of a sequence of water sampling bottles.

Water samples are collected at a minimum of two depths for full nutrient analyses. The bottom
water is sampled at approximately five meters off the bottom and surface water is sampled at a
depth of two meters. These depths were chosen by the LISS consultant who developed the water
quality model as the most appropriate depths for evaluating nutrient concentrations within the
water column. Additional water samples may be collected for dissolved oxygen and chlorophyll
determinations at mid-depths (between the surface and bottom nutrient samples), and near-
bottom (within a meter of the actual bottom).

Water collected is filtered in the onboard laboratory, and filters and filtrate are delivered to an
analytical laboratory for analyses for nutrients, including particulate carbon, nitrogen,
phosphorus and silica (biogenic), and dissolved forms including nitrite, nitrate, ammonium,
orthophosphate, and silicate, as well as chlorophyll a, total suspended solids, and 30-day
biological oxygen demand. Winkler titrations, a chemical method for determining the dissolved
oxygen content of the water, are performed in the onboard laboratory as a quality assurance
check of the dissolved oxygen sensor performance.
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Health & Safety Warnings

Sampling from a research vessel in various weather conditions, the use of reagents and acid
preservatives, and handling of unknown sample constituents provide occasions for possible
hazardous situations to the field monitor. The following should be taken into consideration to
ensure the safety of personnel in the field.

General boating safety practices must be observed. The ship's captain and engineer are
knowledgeable in safety and emergency procedures and equipment. All crewmembers are
expected to follow their instructions AT ALL TIMES. This includes during the performance of
regular activities aboard the research vessel, as well as when any emergency situation arises. All
crew members should be familiar with where on the vessel safety and emergency equipment is
located, such as life jackets, throw-ring, immersion suits, life raft, fire extinguishers, radio, and
the first aid kit.

Personal flotation devices (i.e., life jackets, float coats, Mustang work suits) are to be worn when
outside of the vessel cabin in rough seas; when deploying gear off the rear or side-deck; when
assisting with securing the vessel to, or releasing the vessel from a dock; and when outside
forward of the pilot house (bow). Hard hats are required in certain instances when there exists
any potential danger from overhead gear, such as deploying the rosette.

There are always hazards when working aboard a vessel, and these hazards are increased
whenever there is gear in the water. Be familiar with the operations of the boat, any cables and
equipment that are on the deck, the winches and net reel, and any equipment being deployed.
Most importantly, be aware of what is going on around you.

Some vessel safety factsheets, CT DEP directive and vessel rules, and an emergency radio
communication guide are included as Attachment A to this manual. The Fishing Vessel Safety
Factsheets contain some information that does not necessarily apply to our work aboard the R/V
John Dempsey, but is useful for a general understanding of safety equipment, and should prompt
questions (most appropriately directed to the ship captain) concerning the specifics of safety gear
available on the Dempsey.

The chemicals used on-board for the purpose of dissolved oxygen determination can be very
dangerous. The reagents and acid should be handled with care and should never be left open
when unattended. Gloves and safety glasses should be worn at all times when handling
(dispensing) these chemicals. Report any spills IMMEDIATELY.

Eyewash bottles are available and are kept above the sink in the laboratory area.

If you suffer ANY injury while working on the research vessel, let someone know immediately
(captain, supervisor). First aid kits are available on the boat.

When deploying the rosette, keep hands and fingers off the circular base to avoid the possibility

of having them caught between the rosette and the boat. Instead, hold the frame along the support
bars radiating from the weights.
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Personnel Qualifications and Training

At least one permanent staff person of the LIS Water Quality Monitoring Program will be
present on the Research Vessel for each survey. Such person will have proven their ability with
all aspects of survey preparation and implementation to a senior project scientist. Lower level
staff, such as new permanent staff or temporary/ seasonal staff, who participate in field
operations will be trained in each field function they will be required to perform (equipment
handling, filtering tasks, titrations, etc.) prior to participation in a survey. All staff that will
participate in field activities on a regular basis will be required to review applicable SOPs and
receive safety training annually. Performance of new staff or temporary/seasonal staff will be
closely observed. Staff will not be allowed to proceed unsupervised unless and until they have
shown proficiency in each particular survey preparation and field activity as determined by the
senior project scientist. Staff performance can continue to be evaluated by observations by the
senior project scientist or field lead scientist. The project scientist or lead field scientist will
correct any errors as they occur and demonstrate proper technique if necessary. If staff continues
to make errors, retraining will occur and he/she will be allowed to continue with supervision
until they demonstrate consistent proper technique.

Data and Records Management

All field data shall be recorded on the appropriate field data sheet and laboratory chain-of-
custody form. CTD data not available in real-time shall be uploaded immediately to the field
computer and reviewed to ensure that a full cast was recorded. The field team leader shall be
responsible for the accuracy and completeness of all data recorded in the field and the
subsequent completion of field data entry into the Program database. All original field data
sheets shall be archived, making them available for future reference if necessary. Archives will
be maintained.

Raw CTD data shall be reviewed by experienced Program staff. The downcast will be reviewed
for significant outliers (spikes) and functional problems such as system clogging. Acceptable
casts will be averaged into 0.2 meter bins and corrected with the use of a regression based on
Winkler titration results from the survey. Processed CTD files will be uploaded into the Program
database.

Water samples and filters shall generally be delivered to the analytical laboratory the day they
are collected. The analytical laboratory will assign a unique laboratory sample code to each
sample, and such code will be recorded directly on to the chain-of-custody form delivered with
the samples. The laboratory will keep the original chain-of-custody form and will return a copy
to Program staff. Analytical results will be provided in both electronic (via e-mail) and hardcopy
forms. Upon receipt, Program staff will review results and associated Quality Assurance/Quality
Control (QA/QC) data and upload the results into the Program database.

All data in the Program database (1991 through current) are available upon request, and Program
staff frequently fill requests for data. Summary reports of Summer Hypoxia Survey results are
produced and distributed to interested parties immediately following each survey. These reports
include surface and bottom temperature, salinity and dissolved oxygen (DO) data and a map of
minimum DO levels throughout the Sound.
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Survey Preparation

Sample Bottles and Labels
The University of Connecticut Center for Environmental Science and Engineering (CESE) in
Storrs, CT generally performs the laboratory analyses of water samples for the LISWQMP. Prior
to each monthly survey, sample bottles, centrifuge tubes, and pre-weighed foil cups with filters
(Table 1) must be obtained from the lab (directions are provided as Attachment B). Bottle labels

are pre-printed prior to each survey with the following information.
STA ID- Station Identification (e.g., M3)
S or B= surface or bottom sample
LISS- Long Island Sound Study
Date- mm/dd/yy
Type of container
Cent= centrifuge tube
125 mL NALG= 125 mL wide mouth Nalgene bottle
250 mL NALG= 250 mL wide mouth Nalgene bottle
BOD= 2 L poly bottles for BOD analyses

M3 S LISS

05/30/06 CENT

Labels are also pre-printed for foil packets that will contain filters for nutrient analysis.

M3 S LISS

05/30/06 PC/PN

PC/PN= particulate carbon/particulate nitrogen
Chl a= chlorophyll a
HPLC= high performance liquid chromatography

Long Island Sound Water Quality Monitoring Program SOP Manual 10



Table 1. List of supplies to be obtained from UConn CESE prior to monthly surveys.

Obtained from

UConn Loaded on Boat | Comments

Nalgene poly bottles for
filtrate storage and delivery
(125 ml)

Nalgene poly bottles (250
ml)

Centrifuge tubes for BioSi
filter storage and delivery

BioSi filters (47mm
polycarbonate membrane
filter with a pore size of
0.4um)

PC/PN filters (precombusted
25mm GF/F (glass fiber)
filter with a pore size of
0.7um)

Chl a filters (25mm GF/F
filter with a pore size of
0.7um)

TSS/PP filters (preweighed,
precombusted 47mm GF/F
filter with a pore size of
0.7um)

Two-liter poly bottles for
BOD samples

Equipment and Supplies
The Long Island Sound Water Quality Monitoring Program shares the R/V John Dempsey with
the CT DEP’s Bureau of Natural Resources, Marine Fisheries Division. The Marine Fisheries
Division uses the vessel to conduct surveys of the fish populations of Long Island Sound from
April to June and September to October. Therefore, sampling equipment and gear used by the
LISWQMP must be loaded on and off the boat prior to and following surveys during these
months. Equipment is stored in two locations, the Marine Fisheries Division Headquarters at 33
Ferry Road in Old Lyme and at the CT DEP’s Field Station, 9 Windsor Ave, Windsor.
Directions to these locations are provided as Attachment B. To facilitate loading and offloading,
the following checklists are provided (Table 2). These should be used to ensure that all needed
equipment, reagents, and supplies are accounted for. It is important to also obtain ice from the
Marine Fisheries Office prior to the survey.

Long Island Sound Water Quality Monitoring Program SOP Manual 11



Table 2. Survey Preparation Checklist

Storage

- Loaded on Boat Off Loaded Comments

Location
Field notebook with coins, Hartford
Field data sheets and chain-of- Hartford
custody forms
map/site visit plan Hartford
Field writing implements-
Permanent marker for labeling, Hartford
Rite-in-rain pen, pencil, etc.
CTD (Sea-Bird model SBE-19
SeaCat Profiler) with auxiliary Windsor
DO, PAR, pH, and Fluorometer
sensors
Laptop computer for CTD Windsor
communication and real-time or
operation Hartford
Electromechanical deployment
cable and backup shielded Windsor
electrical cable for real time
CTD operation
Deionized water in carboys, Windsor
several
Large storage carboy for Windsor
chemical titration waste
Digital buret Windsor
Foil packets labeled with date Windsor
and station, for PC/PN and Chl-a
filter storage and delivery
Micropipettes (1 ml) Windsor
Pipette tips Windsor
Nitrile gloves Windsor
Safety goggles Windsor
Wash bottles Windsor
zip-seal plastic bags Windsor
Slotted screwdriver Windsor
sample bottle loading rod Windsor
volt meter Windsor
Kimwipes Windsor
Manganous sulfate (MnSO4) Windsor
reagent*®
Alkali-iodide-azide reagent* Windsor
Sodium thiosulfate* Windsor
Starch indicator* Windsor
Sulfuric acid with attached Windsor
bottle-top dispenser*
Triton cleaner Windsor
CRC Marine Formula 6-66 Windsor
Coolers Windsor

* These reagents generally remain in the onboard refrigerator on the boat between surveys.

Long Island Sound Water Quality Monitoring Program SOP Manual
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Table 2 (continued). Survey Preparation Checklist

Storage Loaded on Boat Off Loaded Comments
Location

Rosette multi-bottle array

(General Oceanics model 1015) Old Lyme

Niskin model 1010 water Old Lyme

sampling bottles

25 mm filtering apparatus
(Hoeffer filtering manifold with | Old Lyme
filtrate collection tank)

47 mm filtering apparatus
(home-made filtering manifold
with 1000 ml filtering flasks and
500 ml overflow flask)

Old Lyme

Filtering funnels, bases, and
holders (frit glass and stainless Old Lyme

steel)

Vacuum filtration pump with Old Lyme
hoses

Graduated cylinders (250 ml) Old Lyme
Erlenmeyer flasks (250 ml for

Winkler titrations) Old Lyme
Filter forceps Old Lyme
Cla_rnp for filtration tank outflow Old Lyme
tubing

Tygon tubing, several lengths, to

use as sample bottle outflow Old Lyme
hose

Glass BOD bottles, in racks, for

Winkler titrations Old Lyme
Ring stand Old Lyme
Bongo Net Old Lyme
Small (~8 in diameter) sieve

(<64 uM) Old Lyme
Large (~12 in diameter) sieve

<64 Old Lyme
Large (~12 in diameter) sieve

~64 Old Lyme
Saltwater wash bottle Old Lyme
Funnel, white plastic Old Lyme

Plankton Sample Bottles-

Six 125 mL Nalgene containers | Windsor

Six 250 mL Nalgene containers | Windsor
(amber)

twelve 500 mL wide mouth | Windsor
containers

Twelve 250 mL Nalgene | Windsor
containers (amber)

Life Jackets | Old Lyme

Float Coats | Old Lyme

Ice- is obtained from the ice machine located in the Marine Fisheries Office. When
driving directly to Milford, request that the captains bring ice with them and provide
them with a cooler.
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Equipment Handling

The primary pieces of equipment used for this monitoring
program are the CTD profiler, Niskin water sampling
bottles, and a rosette multi-bottle array which allows for the
deployment of up to ten sampling bottles and the CTD at
the same time. A laptop computer allows the CTD data to
be viewed in real-time. The rosette, CTD, and Niskin
water sampling bottle array is shown in Figure 4 to the
right.

This equipment is state-of-the-art oceanographic
equipment and it is costly to repair. The utmost care
should be taken at all times when handling this
equipment. When gear is being deployed crewmembers
should be very careful to watch for potential hazards,
such as lobster pot lines or the wakes from passing
vessels that could cause the instrument to be swept
beneath the research vessel or entangled. Should any
such hazards present themselves, let the captain or ship
engineer know immediately. At any indication of such a
problem, the deployed gear should be hauled back

Figure 4. Rosette, CTD, and Niskin
samplina arrav

immediately. In general the ship's captain and engineer are very aware of the hazards in
the water about them, but if you should see something that you think they are not aware of
do not hesitate to bring it to their attention. This equipment is too valuable to take

chances.

Whenever the vessel is moving, all equipment must be secured in such a way to avoid
tipping and sliding and to avoid any possible damage from other equipment nearby. The
same applies whenever the equipment is transported by vehicle.

References
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STANDARD OPERATING PROCEDURE FOR THE CALIBRATION OF THE
SEABIRD SEACAT PROFILER (SBE-19) DISSOLVED OXYGEN SENSOR

In August 2010, CT DEP upgraded the dissolved oxygen sensor on one of its CTDs to the
SeaBird SBE 43 Dissolved Oxygen Sensor, a polarographic membrane sensor. This sensor
requires calibration less frequently, annually by the manufacturer. SeaBird states that
electrochemical drift exists below the calibration certainty of 1 pmol/kg and has not been
observed in years of factory calibration data nor in long deployments. Therefore any drift is
attributed to fouling of the membrane. SeaBird recommends post survey validation whereby the
DO and drift are checked against replicate water collections and Winkler Titrations. See
Standard Operating Procedure for Determining Dissolved Oxygen Content of Seawater Using
the Azide-Winkler Method for instructions on performing Winkler titrations. The calibration
coefficients SOC and BOC can be adjusted to the Winkler results following procedures outlined
later in this document. If the adjustment is greater than 20% the unit should be returned to
SeaBird for recalibration.

The process below is still carried out for the other CTD (Serial # 1724) with the traditional Clark
Cell.

Selected text excerpted from

Sea-Bird Electronics, Inc. Application Note No. 13-1., rev. C
SBE 13-22-23-30 Dissolved Oxygen Sensor Calibration and
Deployment Revised Feb. 1996

And

Sea-Bird Electronics, Inc. Application Note 32

Dissolved Oxygen sensors using the YSI 5739 oxygen probe
Revised August 1994

And

YSI 5700 Series Dissolved Oxygen Probes Instructions, YSI, INC.

Summary

The CTD dissolved oxygen sensor (Figure 5) is calibrated at
least 24 hours prior to each survey at the CT DEP laboratory in
Windsor. Additionally, the CTD and DO sensor are returned to
Sea-Bird Electronics for manufacturer calibration annually. This
SOP outlines the steps necessary for successful calibration.

Equipment/Apparatus Figure 5. Dissolved Oxygen
¢ SeaBird Seacat Profiler equipped with YSI Dissolved Sensor
Oxygen Sensor
YSI High Sensitivity Membrane Kit containing KCL solution, soft blunt tool, membranes
Scissors

Deionized Water

Calibration Tank (100 gallons) Filled with fresh water

Aquarium Pump, airline tubing, air stone

Siphon hose

Laptop computer equipped with SeaSave and Term19 (MS Dos) software
Electro-mechanical cable

Calibration notebook

R/
o0

R/
o0

K/
°e

R/
o0

K/ K/
L X X

R/
°

K/
L X4

K/
X4

)
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7
o0

Writing implement

Sodium sulfite solution

2 Winkler bottles

Winkler reagents (see Winkler SOP)

/7 X/ X/
LXK X g

Procedure

1) Place a new membrane on the oxygen sensor.
a) Thoroughly rinse the sensor with deionized water. Disconnect the Tygon tubing that
runs from the conductivity sensor to the DO sensor by pushing in the silver button and
lifting up. Unscrew the sensor guard. Remove the O-Ring and membrane.

b) Using the soft blunt tool, pump the diaphragm to remove the old electrolyte solution.

Next,
successively fill the sensor body with electrolyte (KCl) while pumping the diaphragm
with the eraser end of a pencil or similar soft, blunt tool. Continue filling and pumping
until no more air bubbles appear. Add more electrolyte to the probe until a large
meniscus completely covers the gold cathode.

¢) Secure a membrane between your left thumb and the probe body (Figure 5b).

NOTE: Handle membrane with care, touching it at ends only.

d) With the thumb and forefinger of your right hand, grasp the free end of the membrane.

e) With a continuous motion, STRETCH it UP, OVER, and DOWN the other side of the
sensor (Figure 5 ¢ and d). Stretching forms the membrane to the contour of the probe.

f) Secure the end of the membrane under the forefinger of your left hand while holding

the
probe.

g) Roll the O-ring over the end of the probe, being careful not to touch the membrane
surface. There should be no wrinkles in the membrane or trapped air bubbles. Some
wrinkles may be removed by lightly tugging on the edges of the membrane beyond the
O-ring.

h) Trim off the excess membrane with scissors. Check that the stainless steel temperature
sensor is not covered by excess membrane.

i) Rinse off excess electrolyte with Deionized water (DI) water. Reinstall sensor guard.
Be careful not to over tighten the screws.

J) Reconnect plenum. Fill tygon tubing with DI water until the probe end is just covered.
When you reconnect the tubing the water level will lower to the proper level for a
100% humid environment.

New membranes should be allowed to "relax" for at least 24 hours, preferably 48 hours, or

more (over a weekend 1s OK), before the calibration is performed. The membrane should be
kept in a 100% humidity environment.
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Figure 6. YSI Dissolved Oxygen Probe Membrane Replacement. Images from YSI, Inc.
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2) During the winter when water temperatures are colder, drain and refill the calibration tank
with fresh water from the tap. Otherwise, place air stone into tank approximately six inches from
the surface (greater depth will tend to supersaturate the water because the air will be injected at a
pressure higher than atmospheric pressure). Plug in aquarium pump.

3) Connect CTD to computer with the cable. Be careful not the bend the pins.

4) Remove plastic tubing protecting the conductivity cell. Remove short section of tubing on top
of the “Y” connector at the top of the Tygon tubing.

5) Put CTD cage and all into the calibration tank and let soak for at least one hour with the power
OFF.

6) Gather additional items needed to calibrate CTD.
- CTD calibration Notebook,
- Sodium Sulfite,

- Sodium Thiosulfate,

- Manganous Sulfate,

- Alkali-iodide-azide Reagent,
- Starch Solution,

- Sulfuric Acid,

- Winkler titration bottles,
- rubber hose,

- buret.

- Erlenmeyer flasks

- Automatic Pipetter

- Pipette tips

- Shower test bucket

7) While CTD is soaking prepare calibration logbook by flipping to the next blank page and
creating the following table. Also include a Header that specifies the survey, date of calibration,
date of membrane change, and person performing the calibration.

Also warm the sodium sulfite solution to approximately room temperature by placing it into the
sink and filling the sink with hot water. Be careful not to let the bottle float and avoid
contamination by keeping the water level below the threads on the cap. Check periodically and
remove from the water once the solution is warm but before it gets too hot.

Long Island Sound Water Quality Monitoring Program SOP Manual 19



Table 3. CTD Calibration Logbook Entry Page

Salinity Water Volt 0 Volt 1 DO (mg/L)
Temperature
1 0.04 21.94 2.391 3.743 9.82
2 0.04 21.92 2.387 3.730 9.82
Air 2.430 3.530
Zero 0.021
3 0.05 21.84 3.368 3.718 9.77
Winklers Winkler Value Time
9.12 6.676 13:05:53 13:08:53
9.96
SOC: 0.0904
BOC: -0.0199
Post 9.42

8) Following the one hour soak time, turn on the laptop and log in following the prescribed
security procedures.

9) Double click on the Term19 icon.
Press <F6> to wake up the CTD and establish communication.
Type DS (Display Status) at the S> prompt to check to make sure the battery is
sufficiently

charged (Vmain should be >10 for calibration). Also note the conductivity value

and pump delay.

Next, at the S> prompt, type SP (Set Pump) to change the minimum conductivity value.
Set the Minimum Conductivity for Pump Turn On to zero (this insures that the
pump will come on in the fresh water) but do not change the pump delay (should be
45 seconds). You must type 45 seconds and hit enter (Do not just hit enter because a
value of 0 will be saved). To double check if the pump settings are correct, hit DS at
the S> prompt and be sure that minimum conductivity is 0 and pump delay is 45.

To ensure data are not lost from the previous survey, Press <F9> to upload data stored on
the CTD to a temporary file. You will be prompted to enter a file name. Then hit Return.
When the screen appears prompting you to enter Header information hit escape. Once

completed, open the temporary file and confirm all have been uploaded.

Once all the data have been uploaded, Press <F8> to Initialize the Log. At the prompt
asking “Do You Really Want to Initialize Logging?” select Yes.
The message “Profiler is ready for deployment” should appear and TERM19 should close
out, if it doesn’t Push F10 to exit. Select Yes.

10) Double click on the SeasaveWin32 icon.

Right click in the bottom window (Seasav1:2). Select Setup. Click on Select

display[.DSF] file. Select calibration.dsf.
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Click on RealtimeData on the Menubar.

Select Start Acquisition.

Click on Select[.CON]File.

It should default to the previous survey’s CON file; however, be sure it is the one you
desire. If not, navigate to the correct file. Select it and Click Open.

Click on Enter Output Data File Name.

Navigate to the Desktop. Create a new folder and enter the survey name. Click Open.
Type first for file name. Click OK.

Click Start Acquisition.

In the Header Information Window, enter first as the station name and the time under
Latitude (or Time).

Click OK.

A pop up window will appear that says “Turn on the SBE19 using the magnetic switch.”
And it will count down for 60 seconds. After about 15 seconds have elapsed off the
clock, turn the CTD on using the tool fashioned for this purpose (metal wire attachment
on the pipe).

11) Let CTD run for at least 1,500 scans (readings should be stable). After the readings have
stabilized record real-time data displayed on screen into calibration notebook under row 1
(See Table 3).

12) Turn power OFF and wait 1-2 minutes.

13) Go to the Real-time Data Drop Down List. Select Start Acquisition. Output data to file named
“second”. Click Start Acquisition. Turn the CTD on and let the CTD run for at least 1,500 scans
(readings should be stable) and record real-time data into calibration notebook as reading number
2. DO NOT turn CTD off after this run.

14) In the meantime, place two BOD bottles in the shower collection tank. Place the stopper end
of rubber hose into the tank {the stopper adds weight). Pinch the tubing about 6 inches from the
end not in the water. Place tubing in water up to where you pinched it. Draw out quickly to start a
siphon. With water flowing, place the end of the tube into the bottom of the BOD bottle. Allow
the water to overflow until the bottom of the bucket is just covered with water (~20 seconds).
Continue with second bottle. Begin to perform Winkler Titrations following the Standard
Operating Procedure for Azide-Winkler Titrations attached herewith this manual.

15) With the CTD still on, remove CTD from tank. Place CTD on wooden 2X4 on top of the tank
to drain excess water. Disconnect the tygon tubing leading from the conductivity cell to the
plenum. Unscrew the plenum to expose the membrane to air but do not remove completely.

Allow the Volt 0 to stabilize in air (i.e., out of the calibration tank, ~1500 scans).

Continue with Winkler Titrations while the readings stabilize.

Record Volt 0 and Volt 1 in CTD calibration notebook under the “Air” row.

Leave CTD on.

16) Go to the laptop and double click on the time to open the clock.

Reattach the plenum.

With the tygon tubing facing up, carefully pour sodium sulfite solution through the tube to fill
the plenum, making sure there are no air bubbles trapped in the plenum.
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The sodium thiosulfite is a solution that is made every six months by adding

10g anhydrous sodium sulfite to 200ml DI water.
Record the exact time — hour/min/seconds- that you finished with the addition of sodium sulfite
in the notebook.
After exactly 3 minutes, turn the CTD off.

17) Loosen plenum and rinse oxygen sensor, plenum and tygon tubing thoroughly several times
with DI water to remove all traces of sodium sulfite. Tighten down the plenum. Reattach the
tubing to the conductivity cell. Record oxygen current VOLTAGE (Volt 0) under the zero row.

18) Put CTD back into the calibration tank.
Let CTD soak for five minutes.

Turn CTD ON and repeat procedure to acquire data, this time entering the output file name
as “third”. Let CTD run for 1500 scans.
After stable, record reading under number 3 in the CTD calibration notebook. Turn CTD off.

19) On the laptop, return to the desktop and double click on OXFITW. Respond to prompts by
entering the requested information. This information is found in the front of the calibration
notebook and is different for each CTD and in Row 2 (where you took the Winklers).Some
constants are recorded in the notebook in scientific notation but MUST be entered into OXFITW
as numbers.

Note CTD #1 is no longer calibrated by CT DEP staff, it is sent out annually to SeaBrid
for calibration and pre- and post- survey validations are performed to confirm the unit has
not drifted. If the unit drifts greater than 20% it is returned to Sea-Bird for recalibration.
If the drift is under 20%, the calibration coefficients SOC and BOC can be adjusted
using the manufacturer’s software.
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Table 4. CTD OXFITW Calibration Coefficients

CTD1 CTD?2

Oxygen Serial 230275 230447
Number

m 1.0520X10° (0.000010520) 1.0527X10* (0.000010527)

b -7.3639 X101° 1.6844 X10°

(-0.00000000073639) (0.0000000016844)
k 6.6068 6.6204
c -2.3342 -2.1272

oxygen serial number: For example when using CTD #2 =1724
date: enter the date of the calibration (today)
m: 0.000010527
(note m and b are written in scientific notation --> 1.0527 X 107, but you must enter
numerically)
b: 0.0000000016844
k: 6.6204
c: -2.1272
salinity: input data from line where you took water for Winklers (row 2)
water temperature: input data from line where you took water for Winklers (row 2)
Winkler value: calculate average value from 2 Winkler titrations in mg/L
Then convert Winkler values from mg/l to ml/I by multiplying by 0.69974.
Input this number into OXFITW.
oxygen current voltage (volt 0): input data from line where you took water for Winklers
(row 2)
oxygen current voltage (volt 0) in air: value obtained from air reading
oxygen temperature voltage (volt 1): input data from line where you took water for
Winklers (row 2)
oxygen current voltage (volt 0) for zero oxygen: value obtained from zero reading

OXFITW will automatically shut down after entering the oxygen current for zero oxygen.
Navigate to C:/Seasoft and open the 1724 file with today’s date.

Scroll down to the bottom of the page.

Record in the CTD calibration notebook SOC and BOC values.

Exit OXFITW.

20) Return to SeaSave Click on Configure, then Old Style Instrument Configuration.

Next pick Examine/change .con file.

Click on Change calibration coefficient.

Double click on Oxygen, current.

Change the calibration date to today’s date.

Click in the SOC box- replace with the new SOC from OXFITW that you recorded in calibration
notebook. Click in the BOC box. Enter new BOC. IMPORTANT you must click on a different
line after entering a new BOC to get the computer to save the new coefficient. Click OK. Click
OK. Click Save [.CON] File and navigate to the survey’s folder. Name the .con file the same as
the survey (e.g., CHFEB11). Click OK twice.

21) Perform a QA oxygen check after calibration.
Click on RealTimeData, Select Start Acquisition.
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Click on Select [.CON] File. Use the new .CON file you just saved. Click OK.

Enter the output data file name as “post”.

Click Start Acquire, Turn the CTD on.

Let CTD run for at least 1500 scans; readings should be stable.

Record CTD oxygen measurement in the calibration notebook under the post heading.

22) Turn CTD off, remove from the tank, and set on the wooden 2X4 to dry. Attach the syringe
filled with DI water over the conductivity cell and carefully dispense until water comes up
through the plenum into the tubing. Draw back the water until the water level is not covering the
membrane (want 100% humid environment, but do not want membrane to be submersed).

Return to the laptop and double click on Term19. Press <F6> to wake up the CTD. Type sp at
the DOS prompt. Change the pump turn on setting for conductivity back to 3270 Hz and be sure
that the delay is set to 45 seconds. Press <F10> to exit.

Disconnect the cable and reinstall the pin protectors and outlet tubing.

Load CTD into vehicle to be brought to boat for survey or return to storage cabinet. The CTD
must not be stored in the vehicle overnight- if you bring the vehicle home, bring the CTD inside.
The CTD also must not be left in vehicles when temperatures exceed 75°F.

Problems and possible causes:
Oxygen value just keeps decreasing - Pump not operating (make sure you have changed
the 'conductivity for pump turn-on' to zero in TERM19!) or plumbing not connected
properly. Oxygen sensor consumes oxygen, so if a constant flow of water is not
maintained across the membrane, the oxygen value will steadily decline.

Oxygen value not stabilizing within a few minutes - Likely a problem with the
membrane, e.g. a small tear. Replace membrane and try calibration again.

No values appear in the SeaSav1:2 window — Check the COMM Port Configuration in
SeaSave. Select RealTimeData from the menu bar, Select Start Acquisition. Click on
COMM Port Configuration. The settings should be as shown below. Also check the
Communication Set Up in TERM19. Double Click on Term19, Press <F2> for Setup.
Arrow down until Communication Set Up = is highlighted. Hit Enter. Set the parameters
to match those below.
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Figure 7. COMM Port Configuration

=[8[c| S[2] ¥

First.hex:

density

Instrumert Configuation File Options:

Instrument Configuration [ CON] File: [L:\RAW_DATANRaw files 20114CHFEBTTNCHFEB T con

Select [ CON] File E X[EE"[JNE]?EE

&
d
@
a
H
g

Oulput Data Options
¥ Store On Disk
Oulpuk Data [DAT or HEX] File:  [Li\New Falder\firsthex

Enter Output Data File Name
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COMM Port Configuration X START ACOUIRE | Save and Exit Cancel

CTD Data COMM Fort [ ~
CTD DataBaud Rate: 15200 ~

Deck Unit Modem COMM Part: COM2 -

EASOFT4.234\TERM19.EXE

TERM12? Set Up Parameters
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Header Data Upload Baud Rate = 7688
Data Bits = ? Data Bits

Parity = Even Parity

<F1> Help; <Esc> Exit;

<Enter> Modify the field
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NEW STANDARD OPERATING PROCEDURE FOR CALIBRATION OF THE
SEABIRD 18 pH SENSOR

Summary

In August 2010, CT DEP upgraded one of its CTDs to include a pH sensor. The SBE
18 pH sensor is an add-on auxiliary sensor for profiling CTDs. The sensor uses a
pressure-balanced glass electrode/Ag/Ag-Cl reference pH probe to provide in situ
measurements at depths up to 1200 meters. The pH sensor is returned to the
manufacturer for annual calibration along with the CTD.

SeaBird software calculates pH as:
Vout = offset + [ slope * (R*T/F) *In (10) * (pH - 7) ]

Where

R = gas constant = 8.31434

F = Faraday constant = 9.64867 x 10 -4

T = temperature (°K)

Vout = output voltage from pH sensor (0 - 5 volts)

Substituting for R, F, and In (10):
Vout = offset + [ slope *1.98416 x 10 -4 * T * (pH - 7) ]

Therefore,
pH =7 + (Vout - offset) / (1.98416 x 10 -4 x T * slope)

The following information was excerpted from SeaBird Application Notes No 18-1
SBE 18, 27, and 30, and AMT pH Sensor Calibration (PHFIT Version 2.0) and 18-2
pH Sensor Storage, Maintenance, and Calibration. Both notes were revised February
2010. Figure 8. pH probe

When the pH Sensor is Not in Use

1. Replace the soaker bottle over the plastic pH electrode by removing the soaker bottle cap,
sliding it along the plastic pH electrode as far as it will go, and threading the bottle up into the
cap. There should be enough fluid in the bottle to cover at least the glass electrode and Teflon
reference junction.

2. Remove the bottle by reversing the sequence.

When removing or installing the soaker bottle, do not force the pH electrode sideways. The
electrode’s outer shell is plastic, but the inner stem is glass and can break if the electrode is
handled roughly.

The soaker fluid is pH 4 buffer solution saturated with KCL. The pH 4 solution is acidic, and
will eat away most fouling of the pH electrode. The sensor will tolerate the periodic absence of
the soaker bottle and can be returned to initial performance by soaking for a few hours. However,
exposure of the bare sensor to temperature extremes (e.g., strong direct sunlight on a hot
day) can cause a loss of internal electrolyte. Subsequent cooling will draw air into the sensor,
which will lead to pressure-related problems.

Note: The sensor contains a non-organic electrolyte and antibacterial inhibitors designed to
optimize its use in marine environments.

Long Island Sound Water Quality Monitoring Program SOP Manual 26



Prior to each survey, recalibrate the pH Sensor

Sea-Bird pH sensors are calibrated with commercial buffer solutions (x0.02 pH). Make periodic
corrections by comparison to buffers near the anticipated in situ pH, typically in the 7 - 8 pH
range. Best calibration of the sensor is obtained by soaking the sensor in deionized water for 30
minutes prior to standardization with buffers.

To calibrate:
1. For easier access during calibration, remove the pH sensor from the mount kit holding it to the
CTD, but leave the pH sensor cable connected to the CTD end cap.

2. Run Seasave V7, set it up to display the pH voltage (the voltage channel for the pH data is volt
1), and start real-time data acquisition.

3. Connect a small-gauge wire to one of the screws at the connector end of the sensor housing
and put the other end into the buffer solution bottle.

4. Put the pH probe in the buffer solution and wait 1 minute for complete stabilization. Note the
resulting voltage on the computer display.

5. Repeat this process for at least two other values of pH, preferably bracketing the range of
interest. Rinse the pH electrode in deionized water between measurements in the different
pH buffer solutions.

Note: In our SEASOFT V2 suite of programs, edit the CTD configuration (.con) file using the
Configure Inputs menu in Seasave V7 (real-time data acquisition software) or the Configure
menu in SBE Data Processing (data processing software). Select pH as a voltage sensor when
editing the configuration file; the software prompts for slope and offset.

Sea-Bird provides PHFIT software for our customers to use when calibrating their pH sensors.
PHFIT is part of the SEASOFT-DOS software package; the latest version of the software is
available for download from our website.

Run PHFIT:

A. Once you have installed SEASOFT-DOS, type PHFIT. (You may need to run from the
Command line in which case go to Start>Run> cmd. Type c:\seasoft\phfit (or location of file).

B. At the prompt, enter the sensor serial number and the temperature (in °C) of the buffer
solutions.

C. At the prompt, enter the pH and output voltage (Vout) for up to 25 buffer solutions. When you
have finished, the program outputs the offset and slope, along with the residuals.

4. Enter the new offset and slope in the CTD’s configuration (.con or .xmlcon) file.
(NEW SEASAVE)

A. Click on SBEDataProc.exe.

B. In the Configure menu, select the applicable CTD.

C. In the dialog box, click Open and select the applicable .con file for the CTD.

D. In the sensor list, double click on the pH sensor.

E. Enter the new offset and slope in the dialog box and click OK.

F. Click Save or Save As to save the changed configuration (.con) file.
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OR OLD SEASAVE
A. Open SeaSave.
B. Select Configure\Old Style Instrument Configuration.
C. Select Examine/Change [.Con] File.
D. Select Change Calibration Coefficients.
E. Double Click on pH.
F. Enter the new calibration date, pH Slope, and pH Offset from PHFIT. Click OK.
G. Click OK.
H. Click Save [.CON] File.

I. Specify the new .con file name.

Run a QC Check to determine if the calibration was successful. Rinse the pH probe with DI
water and remount the sensor to the CTD. Replace the sensor soaker bottle.
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STANDARD OPERATING PROCEDURE FOR FIELD SAMPLING USING A
CTD/ROSETTE SAMPLER ABOARD THE R/V JOHN DEMPSEY

Summary

A SeaBird SeaCat SBE 19-03 CTD (Conductivity, Temperature, and Depth) Recorder equipped
with a LyCor PAR sensor and YSI dissolved oxygen sensor is used to obtain in situ water quality
data from Long Island Sound. The CTD unit is mounted to a Rosette multi-bottle array Water
Sampling System. The Rosette accommodates up to 12 General Oceanics Niskin bottles for the
collection of water samples using “grab” techniques. The bottles are actuated remotely from a
deck command unit.

Equipment/Apparatus
¢ Electromechanical cable(s)
CTD unit
Niskin Bottles
Rosette Sampler
Y inch socket driver
% inch double end Hex Box wrench
Phillips head screw driver
Regular head screw driver (~1/8 inch wide)/loading rod
Coins
Laptop computer equipped with TERM19 and SEASAVE software
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Procedure
A. Attach the electromechanical cable to the CTD and net reel
Before disembarking
from the dock, the
electromechanical cable
must be connected to -)&—
both the net reel and the
laptop computer.

Enter the onboard

Fvo v N

Cable here

[N
o \__-u‘) \

laboratory. Remove the : i — 3 Hole

foam plug from the hole
to the left of the desk on
the starboard side.
Bring the cable out on
deck. Place the end with
the green metal
connector carefully into
the hole through the
wall. Return inside.
Replace the foam plug

L Figure 9. Stern of the R/V John Dempsey showing the
from the inside to placement of the electromechanical cable .
prevent water from ——— , e

T e =

OLD LYME, oT | |

)

i
1
\

93

entering the cabin.
Connect the cable to the gray electrical box mounted to the wall above the hole. Go back out on
deck. Uncoil the cable and run it along the starboard side of the deck towards the net reel.
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Bottom plug

Carefully, climb up the support to attach the cable to the slip-ring mounted on the net reel. You
can brace yourself on the rosette table and one foot on the net reel support. Remove the
protective tape wrap. Spray connections with CRC 6-66 silicon if needed. Connect the cable to

the slip-ring.

B. Setting the Niskin Bottles in the Array

-~ 2

Hole for Pin
Lower Mounting Block

Figure 10. Niskin Bottle

R | == |y

@M‘E Lanyard
= g %

*

e

Pushrod cap

1. Using a slotted screwdriver or a coin, turn the
ramp/shaft at top center of the rosette until the beveled
edge points toward the location one position to the left
(counterclockwise) of the first bottle to be actuated (see
Figure 9). If the first bottle is in position #1, then the
beveled edge should point towards #12; if the first
bottle is in position #2, the beveled edge should point
towards #1, etc. The shaft will turn clockwise or
counterclockwise, but remember: a counterclockwise
turn towards an untriggered bottle will trigger that
bottle (it will scare you and can hurt you if you are
not expecting it!); and the shaft will not turn clockwise
if a bottle at the clockwise position is set.

2. Insert the Niskin Bottle in to the array.
Grasp the bottle by the handle.

Figure 11

Hold the bottle in the upright position with the air vent at the top and the stop cock on the

bottom.

Gently tilt the bottle so that the air vent is pointing towards you.
Line up the hole on the bottom of the lower mounting block with the pin on the array.

Slid the pushrod down.

Tilt the bottle back to the vertical position. Release the pushbar so that the round white
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cap fits into the hole on top of the array.

Continue placing bottles on the rosette working counterclockwise starting in position #1.
There should be no empty positions between bottles.

3. Unclip the lanyard from the bottom plug.
4. Open the top plug.

5. Holding the lanyard against the closing force, insert the lanyard loop (at the end of the short
extension) into the lanyard opening at the top of the rosette.

6. Using the loading rod (small flat head screwdriver with flat side pointed away from you),
gently push the release pin down and forward toward the loop (see Figure). A faint click
should be heard when the release pin has locked, and the little white ball will move forward
and lock the lanyard loop in place. If you miss the loop and the ball locks, gently push the pin
up and back. Repeat for all bottles on the rosette working counterclockwise.

7. Pull the bottom plug open and snap the clip on the long extension of the top lanyard through
the loop attached to the bottom plug. Do this connection on the right side of the bottle. Be
sure that the white ball in the center of the long lanyard extension is not caught behind or
between neighboring bottles. It is important that this ball be on the outside of the bottles so
that the bottles are free to close. It is also necessary that the bottles are all set in the same
direction, in other words, that the lanyards connecting the top and bottom all be on the same
side of the bottles - to the right when you are looking at the bottles. This ensures that no
bottle interferes with the operation of another. Repeat for all bottles on the rosette working
counterclockwise.

8. Close all air vents by turning clockwise until tightened. These are the screw closures on the
top of each bottle. It is imperative that these air vents be closed because no air should be
introduced into the water before it is drawn from the bottle for dissolved oxygen
determination.

9. Close all stopcock assemblies. These are at the bottom of each bottle and are used to draw
water from the bottle. Pull out the outer ring (away from the bottle) until a click is heard (or
felt), and then rotated slightly so that the small hole in it no longer lines up with the pin
beneath.

10. Place the deck command unit into the slot on the left side of the desk in the laboratory.
Connect the electric connections. Check that the command unit is set to begin its count at the
same location number as the beveled edge is pointing towards (see Figure). This prevents a
mix up as to how many bottles have been triggered, and prevents bringing the rosette to the
surface with less than all of the bottles closed.

11. Check that the lead weights attached to the bottom of the rosette frame are secured. These

are held on with hose clamps, with some tie wraps providing additional support. A daily
check that these are secure will avoid the loss of a weight.
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C. Moving CTD between the Cage and the Rosette

The CTD is always transported and
stored in its cage and so must be
removed from the cage (Figure 10)
and secured in place on the rosette
mount (Figure 11). NOTE: When
you are ready to remove the CTD
to move it between the rosette and
the cage stay with it. Do not leave
it half secured in either place and
do not put it down on any surface.
Avoid transferring the CTD from
the cage to the rosette when
conditions are rough and the rear

deck is being constantly sprayed Figure 13. CTD in rosette mount
with saltwater. Under such

conditions, request that the captain slow the vessel in order to make
the transfer with a minimum risk of bare electrical connectors coming
in contact with saltwater.

Figure 12. CTD in cage

The CTD must first be moved from the cage to the rosette mount. The rosette mount attaches to
the rosette. Following the day’s activities the CTD can be stored in the on- board lab in the
mount. The mount is secured to the wall to the right of the door leading from the aft deck.

1)

2)

3)

4)

5)

Unscrew and remove the bolts and associated plastic washers attaching the base of the
CTD to the lower crossbar of the cage. These bolts are also used to mount the CTD on
the rosette mount, so they should be placed somewhere (for example, into a pocket)
where they will be readily available.

Loosen bolts securing the upper support, but do not remove these bolts yet.

Unplug the two cables on the bottom of the CTD. Pull connectors off STRAIGHT. It is
very important that these cables be released and re-secured very carefully. The
connectors are pins and if they are removed or plugged in without extreme care the pins
can bend, weakening them and making them more likely to break. Do not unplug them
unless you are ready to move the instrument.

Finish loosening the bolts securing the upper ring and carefully remove CTD from cage.

DO NOT put CTD down on any surface. Take it immediately to the rosette mount.
Loosen the hose clamp on the top of the CTD unit. Slip this clamp up and over the rosette
mount. Tighten the clamp. Secure the CTD to the mount from the bottom with the bolts
and washers that attached it to the cage. Reattach the cables on the bottom of the CTD.

The rosette mount is then brought out to the rosette. The two metal bars on the top of the mount
must slide up into the bars on the rosette, to do this tilt the unit slightly down and in before

Long Island Sound Water Quality Monitoring Program SOP Manual 32



sliding the mount up and over the bars on the rosette. While holding the mount up with one hand,
use the other to hand tighten the nuts on the bolts through the top and bottom rings of the rosette
assembly. Then using the box wrench and socket driver, finish tightening down the nuts.

6)

7)

Carefully unplug the cap from the connector. Unplug the cap from the cable attached to
the rosette. Carefully push the connector from the cable onto the connector from the
CTD. Always pull connectors off and push them on STRAIGHT to avoid bending the
pins. When it is cold, the rubber of these connectors is not pliable and it is more difficult
than usual to plug the connectors in. Do not force them. Most of the connectors have a
raised bump on the outside that corresponds to the position of the largest pinhole; this
bump should be lined up with the largest pin. Do not leave the instrument unattended
when any of the connectors are unplugged. Salt water is very damaging to these
connectors so it is imperative that they not get wet. A silicone o-ring compound is used
to keep moisture out. If it appears that the grease is gone, add a very small amount
around the rubber ring beneath the pins. If the pins get some salt water spray on them,
carefully wipe off with a damp (fresh water) towel and then dry thoroughly before

plugging in.

Be sure that all locking rings around the electrical connectors are secure; but DO NOT
over-tighten.

D. Preparing CTD for Deployment

1))

2)

3)

4)

5)

An ice pack is secured against the dissolved oxygen sensor to keep the sensor from
heating up while on the deck between casts. It is important to secure the ice pack at the
start of each day so that the CTD will be ready for the first cast. (During some times of
year this may not be necessary because air and water temperatures are very similar. An
ice pack can also work to conserve heat though, so if there is risk of freezing while unit is
on deck, an ice pack can help avoid this.)

Remove the syringe with tygon tubing that attaches to the bottom of the conductivity cell.
Put this syringe in a safe place in the lab. The conductivity cell is glass and should be
handled especially carefully - DO NOT force any tubing on or off. This tubing can
remain off during the course of a day. Remove the plastic cap over the tubing at the top
of the CTD.

Check to be sure that the plumbing is hooked up correctly (see Figure) and that all of the
connections are secure. The correct hook-ups allow water pumped in through the bottom
of the conductivity cell to move across the DO sensor, through the fluorometer and then
through the pump and out the outlet at the back of the pump.

Check the screws on the magnetic ON/OFF switch. These screws have a tendency to
loosen and should be checked daily. Do not over tighten. Switch should move freely but
not slide on its own.

Check to be sure that all cables are connected and that all locking sleeves are tightened.
The I/O port of the CTD needs to be connected to the Y-cable that connects the end of the
electromechanical cable to both the rosette and the CTD, or to a separate real-time cable.

Long Island Sound Water Quality Monitoring Program SOP Manual 33



6) Leave ice pack in place until just before cast is to begin.

E. Start/set up Laptop

In general, the CTD memory is cleared at the beginning of each day. Be sure that all stored
files have been uploaded to the computer before initializing the log. If the unit is operating in
real-time mode the files are automatically uploaded to the computer. It doesn’t hurt to double
check the C:/windows/survey name directory before initializing the log.

Initialize the log
1) Plug the communication cable from the CTD (from the gray box in the lab) into the com
port on the computer. Turn on the computer.

2) Double click the TERM19 icon. At the prompt hit the F6 key to wake up the CTD.

3) At the S:> prompt type DS to check instrument status.
Check main battery voltage, which should be at least 10.3. If less than 10.3, a freshly
charged battery should be installed (batteries are rechargeable nickel-cadmium battery
pack or 9 alkaline D-cells). See end of this section for directions.
Check Minimum Conductivity for Pump Turn-on: 3270 for the open sound (or 0 for near
shore waters (NCA)). Check date and time; sample rate: 1 scan per 0.5 seconds; etc. If
the pump turn-on is set to zero, type sp at the prompt to set pump. Type desired setting
and then make sure pump delay is set to 45 seconds.

4) Press F8 to clear the CTD memory (initialize the log). Select Yes at the prompt. The
computer will say please wait, then it will say logger prepared for deployment and it will
exit TERM109.

Enable real-time acquisition

Double click on the SEASAVE icon.

Select the proper .CON file when prompted at the start. Be sure that the scroll display

(SEASAV1:3) has the display file survey.dsf selected under setup. Also change the

headers to match the survey. On the menu bar click configure and then header.

Next click "Real Time Data" from the menu bar.

Then select "Start Acquisition".

Go to "Enter output data file name" make sure that the path is correct and enter the file

name e.g. A4080206 (station name/month/day/year).

6. Click "Start Acquire" with the mouse and enter the station name and the time on station.

Press enter to start acquiring data.

8. The computer will begin to count down and you have 60 seconds to turn the CTD unit on
at the rosette.

N —

whw

~

NOTE: CTD downcast should be continuous; at a rate of approximately 0.2 meters/second
(slower is OK).

F. Rosette Deployment

1) Don hardhat and life jacket. Proceed to the rosette table at the stern of the boat.
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2)

3)

4)

5)

6)

TURN ON THE CTD. Be sure to push the magnetic switch up firmly and fully.

There should always be two crewmembers handling the rosette at deployment time.
When assisting with this deployment, be careful to keep track of where the arms of the
net reel are. Hold onto the rosette by the frame along the radiating support bars not
where the weights are. DO NOT grab onto a sampling bottle or to the CTD to maneuver
the rosette. Help to guide the rosette up off of its stand, keeping it from banging into the
arms of the net reel. If the rosette swings be careful to keep hands on radiating
support bars of the rosette and not on the outer rim of the circular base where there
is the danger of hands and fingers getting caught between the rosette and the boat.

Guide the rosette off the stern, pushing it out slightly and keeping it stable so it does not
swing and/or bang up against the stern of the boat. Continue to push it out and guide it as
it is lowered into the water. Look for air bubbles coming from the CTD as the rosette is
lowered. This ensures that the plumbing is not clogged. If working with a real-time data
cable separate from the electromechanical cable, this cable must be fed out as the rosette
is lowered. DO NOT allow this cable to slack as it could be drawn beneath the vessel
and become tangled with the propeller (very bad).

Let the hydraulics operator know when the CTD is submersed just enough to cover the
small extension of tubing that extends from the tubing connector - where the air is forced
out of the plumbing system through a small release hole. Be sure that the CTD is
submersed enough so that the tubing extension remains submersed. If the water is
choppy the rosette will need to be set slightly deeper, because if the small tubing
extension comes out of the water, air can get into the system and the pump can lose its
prime.

The rosette must be allowed to soak beneath the surface of the water for at least three

minutes before the downcast is started.
This serves a number of purposes: it allows the CTD to come to equilibrium with
the surrounding water - this is especially important for temperature. If the unit
has been on the deck for a couple of hours and been warmed by the sun, it needs
time to cool down to the temperature of the water. The equilibration period gives
the plumbing system a chance to fill with water, pushing out any air, and gives the
pump a chance to turn on - there is a 45-second delay between the time the CTD
enters the water and the time the pump turns on (this allows the plumbing to fill
with water, the pump will not pump water effectively if any air is trapped in the
plumbing, the pump can be damaged by prolonged operation in air). Finally, the
three-minute equilibration period allows the dissolved oxygen sensor time to
polarize, which is essential for adequate response time and performance.

During this equilibration period (if working in real-time) compare the oxygen sensor
temperature and water temperature. Sensor temperature should be within 0.5 degrees
Celsius of water temperature. [The oxygen temperature sensor, the DO probe, and the
fluorometer will not operate until after the pump turns on.]

While the rosette is soaking record station observations on the field data sheet- % cloud
cover, current weather, sea state, latitude/longitude from the boat’s Global Positioning
System, the station depth from the boat’s depth finder, time on station, etc. See
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Attachment E for an example field sheet and explanations for cloud cover, sea state, etc.

G. CTD Cast and Water Sample Collection

1) Following the equilibration period, notify the hydraulics operator to lower the rosette to the
bottom. When the rosette reaches the bottom, tell the hydraulics operator that the bottom
had been reached and make note of the depth to record on the field sheet under the CTD
depth field.

The downcast is performed without stopping the rosette until it reaches the bottom. The
descent rate should be approximately 0.2 meters per second. The hydraulics operator
must be told if the descent rate is too fast. The boat’s depth-finder provides an
approximate depth at the station, and the real-time readout on the computer screen
provides the actual depth of the rosette. When the rosette is approaching the bottom, the
crew member watching the real-time readout lets the crew on the deck know when the
rosette is within 2-4 meters of the bottom. A crewmember at the stern can then reach out
and hold on to the deployment cable, enough to feel when the bottom is reached. The
real-time readout will also indicate when the bottom has been reached - by depth readings
that do not change - but there is a delay in this readout, and it is better to know the bottom
has been reached immediately so that no additional slack is let out in the cable. During
regular monthly water quality surveys the rosette should immediately be raised 5 m off
the bottom.

During hypoxia surveys when a near-bottom sample is to be collected instruct the
hydraulics operator to raise the CTD to 1 meter off the bottom. Record the CTD data on
the field sheet.

If a separate real-time data cable is used, this must be hauled in by hand as the upcast is
underway. Wind this cable neatly back into the grey tote as the rosette is raised through
the water column. This will ensure that the cable will unwind freely for the next
deployment.

2) Collect bottom water samples by pushing the sample (trigger) button on the rosette deck
| command unit; a yellow light comes on, there is a delay before the
trigger actually closes the bottle - a click can be heard and the dial
advances to the bottle location number that was just actuated; the
green light then comes on. [During this operation, a stepping motor
in the rosette rotates the shaft and ramp one position at a time. At
each step the ramp frees a release pin which in turn releases the
Figure 14. Deck Command Unit ~ nylon lanyard and trips the corresponding sampling bottle.] Repeat
the procedure to collect successive samples. The number of bottles
collected at each station varies with the type of survey being
performed (e.g., monthly or hypoxia). Refer to Attachment G as a guide to the number of
bottles collected at each station and depth. Generally, two bottles are filled at this depth.

If the audible click is not being heard, get the volt meter out of the LIS toolbox. Place the
probes into the deck command box (red to red, black to black) and turn the meter on.
When the readings are 52+ 2 the bottles have been triggered.
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3) Generally mid-depth water samples are collected during the National Coastal Assessment
surveys, when mid-water dissolved oxygen minima are noted on the CTD downcast, or at
stations where plankton samples are collected. The rosette will be stopped at appropriate
depths on the way to the surface. Depth of these samples is approximately evenly spaced
between surface and bottom samples. The depth of sample, from the real-time computer
readout, must be recorded on the appropriate data sheet. The up-cast rate of retrieval should
also be 0.2 meters/second.

4) Lastly, the rosette is brought up to a depth of 2 meters (surface sample), and the procedure
for recording CTD data on the field sheet and filling bottles is repeated; generally two
bottles are filled at this depth.

H. Retrieving the Rosette

1) The same care taken when the rosette was deployed should be taken upon retrieval. Be
ready to keep the rosette from swinging and banging against the stern of the boat, and grab
the base and help guide the rosette onto its stand. TAKE CARE TO KEEP
HANDS/FINGERS OFF THE OUTER EDGE OF THE ROSETTE BASE TO AVOID THE
POSSIBILITY OF HAVING THEM CAUGHT OR CRUSHED BETWEEN THE
ROSETTE AND THE BOAT.

2) TURN THE CTD OFF.
3) Secure ice pack around dissolved oxygen sensor.

1. Water sample handling

). One crew person will remove the Niskin bottle containing the bottom sample and one will
remove the bottle containing the surface water sample. These bottles are brought into the
laboratory in the wheelhouse. The bottom sample is placed in the right slot in the rack and
the surface sample is placed in the left slot.

During hypoxia surveys, where no filtering is to take place or where near bottom and
mid samples are collected, sample bottles for DO determination are usually filled on
deck. Additionally, bottles for special projects such as the Altabet study may also be
filled on deck.

Water for biochemical oxygen demand analysis is also drawn on the deck (See BOD
SOP below).

At select stations (see phytoplankton section) water is composited from the Niskin
bottles into a large carboy for plankton analysis. This may require a second cast with
the rosette.

J. Reset Niskin Bottles for the next station

K. Repeat above steps F-H for remaining stations.

L. End-of-Day Equipment Care
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Make sure the CTD is turned OFF.

Ideally, all equipment should be rinsed with freshwater at the end of each day.

1)

2)

3)

4)

The rosette, the CTD, the slip-ring (on side of net reel) and the electromechanical cable
on the net reel can be rinsed with a hose (Check to be sure that no connectors are
loosened or off before spraying)

Spray openings on the top of the rosette (after freshwater rinse) with CRC Marine
Formula 6-66.

Other deck cables should be rinsed as well. Be sure no connectors are exposed.

The DO and conductivity sensors on the CTD also must be rinsed and cleaned at the end
of each day. The conductivity cell (glass tube inside the rectangular box at the bottom of
the CTD) must be rinsed with deionized (DI) water and then cleaned with the Triton
detergent cleaning solution. The dissolved oxygen sensor and its related tubing should be
handled in the same manner. The detergent solution should be left to soak for 30 minutes
or so and then both sensors should be rinsed thoroughly with DI water. The conductivity
cell should then be filled with DI; the dissolved oxygen sensor should have DI in the
chamber, but the water should NOT cover the membrane - connect syringe with tubing to
inlet to keep 100% humidity within chamber.

Note: if the water in these sensors should freeze it will damage both sensors. If there
is a chance of freezing, rinse cells out well after cleaning and leave dry. As soon as
the risk of freezing is gone (i.e. if the CTD is brought back to the laboratory), DI water
should be added to both sensors.

However at a minimum, return the CTD to the storage rack in the wheelhouse if sampling the
following day or to the cage at the end of the survey. Reattach the syringe and flush DI water
through the conductivity cell into the tygon tubing above the DO sensor by pushing and pulling
the plunger a few times. Store the CTD with DI water in the chamber but not covering the
membrane to keep 100% humidity environment. Remove all Niskin bottles from the rosette and
store in plastic crates on board.
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STANDARD OPERATING PROCEDURE FOR THE COLLECTION OF SECCHI DISK
DEPTH MEASUREMENTS

Summary

One of the major diagnostic tools in the analysis of eutrophication is the measurement of water

transparency. Algal blooms decrease light penetration by light absorption, and scattering water

transparency and light penetration are proportional to the density of the algal bloom.

A simple method of estimating light penetration in the vertical direction is with a Secchi disk,

where the disappearance depth is defined as the Secchi depth. The Secchi disk is submerged into

the water from the shady side of an anchored boat or from the end of a pier. The Secchi disk is

lowered to a point where it is no longer visible and then raised to a level where it again becomes

visible. The Secchi Depth at this point is measured (meters) and recorded.

Transparency may be reduced by both absorption and scattering of light. Water itself absorbs
light, but absorption is greatly increased by the presence of organic acids that stain the water a
brown “tea” color and by particles. This staining of the water is more important in freshwater
applications. Scattering is largely due to turbidity, which can be composed of both inorganic silt
or clay particles, or due to organic particles such as detritus or planktonic algae suspended in the
water.

Safety Warnings
Take care when leaning over the gunwales of a boat not to fall in. Be sure to wear a lifejacket.

Equipment/Apparatus
% Weighted 8 inch (20cm) Secchi disk with alternating black and white quadrants
% Calibrated, Non-stretch Line (tenths of meters)

Procedure
1. Position yourself on the shady side of the boat.
2. Remove sunglasses.
3. Slowly lower the Secchi disk into the water until it is no longer visible. Note the depth at
the waterline.
4. Slowly raise the Secchi until it becomes just visible again. Note this depth.
5. Average the two depths and record on the Field Data Sheet.

Interferences
There are many types of interferences or sources of variation for Secchi disk readings. These
include but are not limited to surface glare, ripples and waves, angle of the sun, cloudy vs.
clear sky, variations in eyesight of the observers, shadows of the boat, weeds, and
resuspension of sediments from the bottom. Additional variations are caused by variations in
size of disks used (20 cm is used here), variations in color (white is commonly used also, but
a black and white disk is used here) and use of a viewscope to reduce glare.

Quality Assurance/Quality Control
Quality control involves participation in a yearly field training session for new staff. During
field training, new staff must replicate readings taken by experienced staff following
procedure above, and must agree within 20 percent.
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STANDARD OPERATING PROCEDURE FOR THE COLLECTION OF WATER FOR
BIOCHEMICAL OXYGEN DEMAND

Summary

The Biochemical Oxygen Demand (BOD) is an empirical test in which standardized laboratory procedure

is used to determine the relative oxygen requirements of wastewaters, effluents, and polluted waters. The

test measures the oxygen required for the biochemical degradation of organic material (carbonaceous

demand) and the oxygen used to oxidize inorganic materials, such as sulfides and ferrous iron.
The method consists of placing a sample in a full, airtight bottle and incubating the bottle
under specified conditions for a specific time. Dissolved Oxygen (DO) is measured
initially and after incubation. The BOD is computed from the difference between the
initial and final DO. For specific analytical procedures, refer to the CESE SOP.

References

1979 US EPA Manual entitled, “Methods for Chemical Analysis of Water and Wastes,” EPA 600/4-79-
020, Revised 3/83, Method 405.1, (p. 405.1).

“Standard Methods for the Examination of Water and Wastewater,” 18th Edition 1992, Method
5210 B, (p. 5 - 2-6).

Equipment/Apparatus
¢+ Niskin Bottle filled with sample water

% Tygon tubing
¢+ Pre-labeled 2 L plastic sample containers

Procedure

1. Attach small tygon tube to the stopcock of the Niskin. Push in the stopcock, open the air vent
and allow water to flow out of tube. Pinch tube gently to remove air bubbles. Remove cap
from the BOD sample bottle, fill with a small volume of the appropriate well-mixed sample,
remove tube (pinch to stop flow), recap the bottle and mix to rinse. Repeat.

2. Remove the cap again, put tygon tubing all the way to the bottom of the sample container and
fill until overflowing. Remove the tube. Squeeze the bottle slightly while recapping so that a
minimum amount of air is trapped in the bottle.

3. Samples must be kept cool (4°C) and in the dark.

4. Deliver to the laboratory within the 24 hour hold time. Be sure to include completed chain of
custody form. See Attachment F for an example COC.

If samples cannot be delivered to CESE and the analysis started within 36 hours of collection
time (e.g., collected on a Friday), consult with senior project scientist for direction on whether
or not to even collect BOD samples.
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STANDARD OPERATING PROCEDURE FOR DETERMINING DISSOLVED
OXYGEN CONTENT OF SEAWATER USING THE AZIDE-WINKLER METHOD

Summary

Grab samples of Long Island Sound water are collected at pre-determined depths using Niskin
bottles. The Azide-Winkler Method is used to determine the dissolved oxygen content of the
seawater and act as a quality control check of the CTD Dissolved Oxygen sensor.

Explanation of the Winkler titration (Azide modification)

The Azide modification is used to eliminate the interference from Nitrite in the water.
The reaction begins with the addition of two reagents Manganous Sulfate and Alkaline
Potassium Iodide Azide. These reagents react to form a Floc of Manganous Hydroxide. The
Oxygen in the water reacts with the Manganous Hydroxide oxidizing it to Manganic Hydroxide.
This is a one to one relationship; for every molecule of Oxygen one molecule of Manganic
Hydroxide is formed. Sulfuric acid is then added to convert the Manganic Hydroxide to
Manganic Sulfate. At the same time Sulfate from the Manganic Sulfate reacts with the Alkaline
Potassium lodide Azide to produce Potassium Sulfate and free lodine. Since the Sulfate for the
reaction comes from the Manganic Sulfate the amount of lodine released is directly proportional
to the amount of Oxygen in the water. The Sodium Thiosulfate titrant reacts with the free lodine
to form Sodium lodine, the solution turns clear when all the Iodine is converted to Sodium
Iodine, each ml of titrant is equivalent to one mg of Dissolved Oxygen. The Starch indicator is
added to enhance the end point.

Refer to Standard Methods for the Examination of Water and Wastewater Method # 4500-O Oxygen (Dissolved) for
additional information.

Equipment/Apparatus

Water Sample (from Niskin Bottle)

Glass BOD bottles with stoppers in wire rack
Tygon tubing

Safety glasses

N-Dex gloves

Dispensettes or Automatic Pipettes
Manganous Sulfate Reagent

Alkaline Potassium lodide Azide Reagent
Sulfuric acid

Sodium Thiosulfate

Starch Indicator Solution

Digital Buret

250 mL graduated cylinder

Erlenmeyer flask(s)

Waste Carboy
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Safety Precautions
The chemicals used for dissolved oxygen determination can be dangerous. Safety glasses

and gloves must be worn whenever handling these chemicals. See Attachment C, which
contains Material Safety Data Sheets, for additional health and safety information.
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Water Sample Handling

Once the rosette has been retrieved the very first task that must be performed is to draw water
for dissolved oxygen determination (via Winkler titration). In order to avoid errors in the DO
determination it is very important that extreme care be taken to follow the procedure exactly.
Depending on the survey (i.e., monthly or hypoxia) water for DO determinations can be
drawn on the deck or from the one bottle of surface water and one of bottom water that are
taken into the laboratory for processing.

The CTD reading for DO dictates the number of bottles drawn for Winkler determinations.

If CTD DO reading is: Then perform Winkler titrations
>5.0 mg/L 1 per depth
3.0 <CTD <5.0 mg/L 2 per depth
<3.0 mg/L 3 per depth
Procedure
1) Record the Winkler bottle numbers on the Field Data Sheet. Bottles should be ordered

2)

3)

4)

5)

6)

7)

from lowest to highest numbers. The lowest number corresponds to the lowest depth; the
highest number corresponds to the highest depth. Fill the bottles in succession, beginning
with the near bottom sample, then the bottom, mid, and surface samples.

Place length of tygon tubing on outlet nipple (stopcock) at bottom of the Niskin bottle.
Pinch the tygon tubing between thumb and forefinger approximately 4 inch from end as
you slide over stopcock.

Open air vent at top of bottle (turn counterclockwise).

Open stopcock at bottom by lining up the pin and the hole and pushing the outer part of
the assembly in.

As water begins to flow out, pinch off the tubing just beyond the stopcock a few times in
succession to get any and all air out of the tubing. Generally some bubbles form in the
immediate area of the stopcock and this pinching will remove these.

When satisfied that all air bubbles are out of the tubing, quickly place tubing into a
Winkler bottle, getting the outlet of the tubing all the way to the bottom of the bottle. Do
this while the water is running. DO NOT pinch off tubing.
If the water splashes into the bottom of the bottle as the bottle fills air is being
continuously added to the sample and the DO determination is useless. There
will be a slight addition of air just as the bottle begins to fill, but as long as the
tubing is kept at the bottom of the bottle it will not be too much, and should be
forced out as the bottle is overflowed.

Let the bottle overflow two or three times its volume. Allowing the bottle to fill and
overflow for thirty seconds will accomplish this. Alternatively, count while the bottle is
filling - if it takes to a count of 20 for the bottle to fill, then count to twenty two to three
more times and you will have allowed the bottle to overflow its volume by that many
times.
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8) Slowly pull the tube out of the bottle with the WATER RUNNING. Stopper the bottle
carefully to exclude any air bubbles.

9) Leave the overflow that remains around the stopper - DO NOT tip bottle and pour this
out. This overflow is important for keeping air out when the reagents are added.

10) As each bottle is filled it should be placed in the bottle rack. Repeat until all bottles from
the station are filled.

11) Standard stock reagents are then added to the samples using either bottle top dispensettes
or hand held automatic pipettes.

Add one milliliter (ml) of MnSO4 (manganous sulfate -reagent #1).

Procedure for using hand held pipette:

a) Check to see that the pipette is set to dispense 1 ml - the 1-ml line should be just
visible at the top of the notch.

b) Wipe outside of pipette tip off with a Kimwipe before filling with reagent.

c) Push the plunger down to the first stop point, submerse pipette tip in reagent, and let
plunger come up slowly. Releasing the plunger too rapidly will allow reagent to go up
into the pipette, and this can cause clogging or other problems that reduce the accuracy
of the pipette.

d) Lift the sample BOD bottle stopper only when you are ready to dispense the reagent.

e) Hold pipette tip just above the surface of the liquid when dispensing the reagents. DO
NOT submerse the pipette tip into the sample. This avoids contamination of the pipette
tip and so avoids contamination of the reagents.

f) Push down on the plunger to dispense reagent into the bottles, and when plunger
reaches the first stop, pull gently towards you so it will go all the way down, forcing
the last drop out of the tip.

Procedure for using Dispensette bottle top dispenser:

a. Remove the cap covering the tip of the dispenser.

b. Turn recycler valve to the dispensing position.

c. Unstopper the BOD sample bottle (one at a time) and place it beneath the
dispensing tip.

d. To dispense, gently lift the plunger up until it stops, and then gently push all
the way down. The dispensing tip should be within the bottle opening but not
touching the liquid.

e. Recap tip.

12) Add 1 mL of alkali-iodide-azide reagent (reagent #2) to all bottles in the same manner as
described in Step 15 above using either the dedicated dispensette or place a new clean tip on
the hand held pipette.

13) Turn the saltwater tap on in the sink. Carefully remove the sample bottle(s) from the rack
Place your forefinger on the stopper of the bottle to prevent leakage and entry of air into the
sample. Rinse the top of each bottle under running saltwater so that reagents in the puddle
on top of the bottle do not go onto the counters or floor.

Long Island Sound Water Quality Monitoring Program SOP Manual 43



14) Keeping one finger on the stopper invert the bottles a few times to thoroughly mix the water
and the reagents. A flocculent will form and the bottles should be mixed enough so that this
flocculent is homogenous throughout the bottle. Return the bottle to the wire rack to allow
the floc to settle. Using a wash bottle, squirt a small amount of DI water onto the top of the
bottle to prevent air from entering the sample and to make it easier to remove the stopper.

Unfixed samples can be stored overnight in a cool dark area with DI water around the top.

15) When the manganese hydroxide floc has settled to half the bottle volume, leaving clear
supernatant above, the third and final reagent, sulfuric acid, is added. In general, these
titrations are performed on the research vessel. As with any chemical, be very careful with
the dispensing of the acid. Wear gloves and safety glasses.

a) Remove the cap covering the tip of the dispenser.

b) Turn recycler valve to the dispensing position.

c) Unstopper the BOD sample bottle (one at a time) and place it beneath the
dispensing tip.

d) To dispense, gently lift the plunger up until it stops, and then gently push all the
way down. The dispensing tip should be within the bottle opening but not
touching the liquid.

Continue steps b, ¢, and d until all of the sample bottles have been acidified.

e) Turn recycler valve back to recycle position and replace cap on the tip of the
dispensing arm.

16)  Thoroughly mix the bottles, being sure to keep a finger tightly on the stopper. Start the
mixing by inverting the bottle over the sink, rinsing the top of the bottle under running
salt water faucet to remove any acid from the bottle lip. Mix well by inverting bottle end
to end. Invert until all signs of flocculent are gone. Visible brownish specks in the bottle
indicate that the floc is not completely dissolved. Bottles should then be put back in the
wire rack where they will remain until the titrations can be performed. A small amount of
DI water should be added to around the stoppers to avoid any loss of sample.
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Titration

1y

Secure the bottle of sodium thiosulfate on the countertop either by placing it into the ring
stand clamp on the boat or into the Styrofoam holder at the laboratory. Unscrew the cap.
Insert the filler tube into the buret. To avoid air bubbles, it is helpful to have the tube
reach close to the bottom of the reagent bottle. Carefully screw the digital buret onto the
bottle. Set the buret to recycle mode. Turn on the buret. Turn the dispensing wheel
towards you until you have “dispensed” around 100mL. Next carefully remove the
display panel to reveal the mechanism. Turn the wheel a few more times watching as the
liquid is drawn up into the tubes. Be certain that no air bubbles are visible in the exposed
tubing or at the dispensing tip. Replace the panel. Turn the buret to dispense mode. Turn
the wheel, allowing the chemical to fill the dispensing tube. Clear the readout.

2) The salt water faucet should be running. Pour off the water around the stopper before

3)

4)

5)

6)

7)

8)

9

10)

opening the BOD bottle.

Pour approximately 30 mL into a 250 ml graduated cylinder (one with a hole drilled at
about 200 ml). Rinse thoroughly. All waste must be poured into the carboy labeled
Winkler Waste for disposal off the vessel.

Measure out 201 ml into the graduated cylinder.

Pour the remaining sample from the BOD Bottle into the flask, swirl and rinse. Drain the
rinse water into the carboy marked Winkler waste. Place the BOD bottle and stopper into
the sink for cleaning later.

Pour the 201 ml from the graduated cylinder into the flask. Place the flask beneath the
buret. If two people are working on titrations, one person will be rinsing and filling the
flasks and one will be titrating. If the person filling the flasks gets ahead of the person
titrating, place the flasks on the right side of the buret in the order to be titrated (generally
this follows the field sheets by date and time collected).

Zero the buret. [Or, if using glass buret, record the level of the titrant in the buret on the
data sheet (titrant start)].

Slowly add titrant by turning the wheel while continuously swirling the flask until the
solution turns straw colored (light yellow).

Squirt twice around the sides of the flask to add a small amount of starch indicator
solution (~2 mL). This will turn the solution a blue-purple color.

Slowly continue to add titrant, swirling constantly. The solution will turn blue. As the
chance to mix in fully before adding another. The endpoint—is?eached when the solution
turns clear. The solution will change from a very pale blue-grey to clear. The drop that
makes the difference should be obvious as the solution turns clear, check the color
against a white surface such as a sheet of paper.

12) Record the digital readout of the buret on the field sheet under the Winkler section. If you
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overshot the endpoint write O.S. on the field sheet for that bottle.
[Or, if using a glass buret, record the level of titrant in the buret (titrant end).]

Titrant end - titrant start = number of ml of titrant used to reach endpoint = mg/I of
dissolved oxygen in the water.

[(If due to a spill, less than 201 ml of the sample are available, the titration can still be
performed. Be sure to record on the data sheet the volume of fixed sample available to
titrate. The dissolved oxygen (DO) is calculated using the following equation:

mg O2/liter = ml of titrant x 0.025 x 8mg/meq O2 x 1000 ml/liter
ml of sample

(0.025 = normality of sodium thiosulfate solution, the titrant)

NOTE: ml of sample in the above equation refers to original sample volume. The
original sample volume is modified by the addition of reagents. Therefore, if 201
ml can not be used due to a spill, calculate ml of sample (x) using the following
equation:

x = 298y/300

where y = the volume of fixed sample available to titrate; and
x = original sample volume after correction for sample loss by
displacement with reagents (to be used in above equation)

Example: Only 150 ml of the fixed sample are available to titrate due to a spill.
X =(298)(150)/300 = 149; ml of sample = 149.)]

13)  Rinse the BOD bottles and stoppers thoroughly with salt water and then with tap water.
Place the bottles upside down in the wire rack to dry.

13) At the end of the day or survey bring the carboy of Winkler waste to the lab in Windsor.
Following the procedure for Winkler waste disposal (see memo dated 26 February 2003,
Attachment D), turn on the tap water in the sink. Open the valve on the carboy and
slowly pour the waste down the sink. After the carboy is empty, the water should remain
flowing for a few minutes to thoroughly flush plumbing. In the Winkler waste log,
located on the cabinet to the right of the sink and fume hood, record the volume of waste
disposed.
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STANDARD OPERATING PROCEDURE FOR FILTERING WATER SAMPLES FOR
TOTAL SUSPENDED SOLIDS (TSS), PARTICULATE PHOSPHOURS (PP), BIOGENIC
SILICA (BIOSI), AND DISSOLVED SILICA ANALYSIS

Summary

Water samples are filtered to separate dissolved nutrient components from particulate nutrient
components and suspended solids. The filtrate from this apparatus is used for dissolved nutrient
analyses-the filtrate from the TSS/PP filters is used for dissolved nitrogen, phosphorus, and
carbon; the filtrate from the BioSi filter is used for dissolved silica (silicate) analysis.

Two filters from each sample are provided to the laboratory.

Equipment/Apparatus

+ Oil-free Vacuum pump - —_—

% Filtering manifold Figure 15. TSS/BioSi Filtering Apparatus

4-1000 ml filtering flasks

2 glass fitted filter supports

2 glass funnels

2 metal clamps

2 plastic filter supports

2 magnetic plastic funnels

4-250 mL plastic graduated cylinders

with holes drilled slightly above the

250 mL mark.

« 2-250mL plastic graduated cylinders
with holes drilled at the 202 mL mark

% Pre-weighed 47 mm GF/F filters (0.7
UM pore-size) Whatman 1825-47 in
foil tins (with bar codes from lab)

% 47mm polycarbonate membrane filter

(0.4um pore size)

2 Stainless steel forceps

>

7
*

X/
X

X/
X4

L)

7
X4

D)

X/
°

7
X4

D)

X/
°

K/
X4

D)

X/
°

Nalgene wash bottle

125 mL Nalgene sample bottles
250 mL Nalgene sample bottles
Centrifuge tubes

Sample labels

Deionized Water

K/
X4

X/
X

7
L X4

7
°

7
°

Note: The oil free vacuum pump is stored on the R/V John Dempsey and is located under the
sink. The pump is turned on and off via a switch located on the underside of the counter to the
left of the sink.

The two flasks on the right of the apparatus are designated for Biogenic silica (and associated
dissolved nutrients). The two on the left are designated for TSS (and associated dissolved
nutrients). Designate one of the flasks from each analyte group, preferably the one on the left, as
the filtrate collection flask.
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Procedure
1) Rinse all graduated cylinders, filtering flasks from which filtrate will be kept for
analyses, filtering funnels, and filter holders (frit glass or stainless steel) 2 times with DI
water before setting up new filter pads. Connect the vacuum tubing. Place the filter
supports on the filtering flasks.

2) Set up the TSS filters.

a) The TSS filters come from the lab in a box with four stacks of foil tins. Select
one stack from the box. Rinse the dedicated TSS forceps with DI water. Shake
off excess water. Using the forceps, remove the filter from the first foil tin.
Place it on the left fitted glass support of the filtering apparatus rough side up.
Be sure the filter is centered so that the sample cannot get around the filter.

b)  Remove the filter from the second tin and place it on the filter support on the
right, rough side up.

c) Place the glass filter funnel on top of the filter and secure with the clamp. Be
careful not to move the filter.

d)  Turn the two empty foil tins 180 degrees from the others (so you know which
have been used).

e)  Record filter numbers on field data sheet.

3) Set up the BIOSI filters

a) The BIOSI filters are stored in a plastic box with circles of paper separating each
filter. Rinse the dedicated BioSi forceps with DI water. Shake off excess water.
Use the forefinger of one hand to gently push back the paper and expose the filter.
Using the forceps in the other hand, pick up the filter by the edge.

b) The filter is placed on the support shiny side down. Generally, the filters come
packaged shiny side up. Double check that this is the case. Maneuver the filter so
the shiny side is down.

c) Bring the filter to the edge of the support. Carefully slide the filter up the edge
and onto the support. This is somewhat tricky. It is highly likely that you will end
up with folds/creases/wrinkles in the filter. The support has two gaps that allow
you to place the forceps under the filter and reposition it. You can also carefully
smooth the forceps over the filter to push the fold to the edges. Repeat for the
second filter.

d) Once the filter is centered on the support and free from folds, turn the vacuum
pump on for ~30 seconds. This will firmly seat the filter and draw out any tiny
wrinkles.

e) Place the magnetic funnel over the filter. Attach the clamp.

4) Mix the surface water sample in the Niskin bottle on the left side of the rack in the lab.
Remove the Niskin bottle from the rack and invert (shake) end to end several times.
The water sample in the bottle must be kept well mixed as suspended material in the
water settles to the bottom of the bottle making some samples very concentrated and
leaving other samples very dilute.

5) Sample rinse the 4-250 mL-graduated cylinders with the holes drilled just above the 250
mL mark. To do this, fill one of the cylinders with ~10 mL of sample. Swirl the water
around the cylinder to rinse and then dump into the sink. Repeat. Begin to fill the cylinder
to the 250 mL mark. Continue until all four have been rinsed and filled. If you overfill,
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pour out the hole. Place the cylinders in the holding rack above the filtering apparatus.

6) Sample rinse and fill the 2- 250 mL cylinders to the 200mL mark as in Step 5 above.
Place the filled cylinders on the counter to the right of the filtering apparatus.

This filtering process is time consuming and you will need to multitask to complete the filtering
between stations. It is best to filter for TSS and BIOSI at the same time.

7) Begin the process of filtering 200mL for BIOSI

The filtration process for BIOSI analysis is more time consuming than for TSS.

a) Turn on the vacuum pump.

b) Slowly pour ~150 mL of sample from one of the graduated cylinders into
the plastic funnel not designated for filtrate collection. Use caution to pour
down the side of the funnel and not directly onto the filter.

c) Swirl the remaining sample to resuspend settled materials and pour into
the funnel. Allow the entire sample to filter through.

d) The flask that will collect the filtrate for dissolved silica analysis must be
sample rinsed a minimum of two times.

Pour ~10 mL of sample into the funnel and allow to pass through the
filter. Turn off vacuum pump. Disconnect vacuum hose. Remove the
filter support and funnel as one piece and carefully set into wooden
hole on the back of the apparatus. Swirl the 10mL around the flask
then discard. Reconnect the vacuum tubing and the filter support and
funnel. Repeat. After sample rinsing, pour remaining sample through
the funnel and allow the entire sample to pass through.

8) In the meantime, proceed to the TSS filtering (500mL)

a)
b)

©)
d)
e)
f)

Turn on the vacuum pump to the flask on the right in the TSS station.

Pour ~200 mL of sample carefully into the glass funnel again being careful to

pour down the side of the funnel rather than directly onto the filter.

Swirl remaining ~50 mL to resuspend settled materials and pour into funnel.

Repeat with second 250 mL.

Turn the vacuum pump on to the left flask for TSS analysis.

This flask needs to be sample rinsed 2 times before collecting filtrate for

dissolved nutrient analysis.
Pour ~20 mL of sample into the funnel and allow to pass through the
filter. Turn off the vaccum. Disconnect the tubing. Remove the filter
support and funnel. Place into the wooden hole at the back of the
apparatus. Swirl filtrate around the flask and then discard. Repeat.
Reconnect tubing and the filter support and funnel. Pour remaining
440 mL through the funnel.
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9) The correctly labeled 250mL Nalgene sample bottle for the filtrate must be sample rinsed
before filling with sample. Disconnect the vacuum tubing from the filter flask on the left.
Remove the entire filter assembly as you did for sample rinsing the flask and place it into
the hole. Remove the cap from the sample bottle but do not set it down on anything (i.e.,
keep it in your hand while you hold the bottle). Pour a small amount ~10 mL from the
flask into the sample bottle. Replace cap. Swirl and shake to rinse. Discard rinse water.
Repeat.

10) Fill the sample bottle with sample water to the shoulder. As these samples are frozen, it is
important to leave headspace (~1/4 inch) to allow for expansion. Recap the bottle.
Replace the filter assembly on the flask and connect the vacuum tubing. Place the sample
bottle in the freezer.

11) VERY IMPORTANT: THE TSS FILTERS MUST BE RINSED WITH DI WATER
before removing them from the filter holder/funnel assembly. This rinsing removes the
salt from the filter, which would otherwise invalidate the analysis for TSS.

a)  Using the wash bottle, fill the graduated cylinders that were used to measure
the samples for the filter to the 10 mL mark. Pour both of these together into
the funnel. Turn on the vacuum and draw through. Repeat.

b)  Using the wash bottle, squirt DI water around the inside of the funnel, about
three turns (5-10 ml). Do not squirt or otherwise force water directly onto the
filter - this can damage the filter or force some of the particulate material on it
through. Repeat for the second filter.

C) Allow the vacuum to remove excess water from the filter. Turn off the vacuum.
Disconnect the tubing.

d)  Disconnect the clamp holding the funnel onto the support. Place on the ring
stand.

e) Lift the funnel off the support and place in the hole on the shelf behind the
apparatus. Make sure that the filter stays on the filter support.

f) Rinse the forceps with DI water, shake to remove excess. Pick up the stack of
foil tins in one hand and the forceps in the other. Carefully open the stack to the
tin that corresponds to the filter. It is imperative that each filter be returned to
its original tin.

g) Carefully slide one side of the forceps under the filter, then grab filter by the
edge only, where there is no sample, and gently fold over. Use the flat side of
the forceps to flatten the filter out at the fold. Remove filter and place in
appropriately labeled foil cup. If the filter should tear, be sure to place all
pieces into the tin as TSS is determined by weight. If a portion of the filter is
lost (e.g., torn with missing piece, dropped on the floor, etc.) discard the filter
and the foil tin it was in and re-run the sample. Repeat for the second flask.

As conditions allow and especially if it’s a hot day, tins should be placed into the freezer in
between stations.
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12) Return to the BIOSI filters

By now the sample should have filtered and the filter should be dry.

a)  Turn off the vacuum and remove the tubing from the filtrate flask.

b) Remove the magnetic funnels and place on the shelf behind the apparatus.

C) Open the correctly labeled centrifuge tube. Hold the cap in your hand with the
tube.

d) Rinse the forceps with DI Water. Using the forceps, gently lift a corner of the
filter. Grasp the filter on the edge and fold it in half.

e) Place the filter into the centrifuge tube. Try to get the filter to the bottom of the
tube. Recap the tube.

f) Repeat for second filter.

g)  Place the tubes in the freezer.

h) Sample rinse the correctly labeled 125mL Nalgene bottle twice as for the
filtrate from the TSS apparatus.

1) Fill the sample bottle to the neck, leaving headspace. Place this sample bottle in

the refrigerator.

13) Empty the flasks that were not used to collect filtrate.

14) Rinse all supports, funnels, and flask that hold filtrate with DI water.

15) Set up the apparatus again.

16) Repeat the entire procedure for the bottom sample.

17) Once finished with the bottom sample, set up the apparatus for the next station.

18) At the end of the trip, all “glassware” is rinsed in tap water and then DI water. The flasks
are turned upside down in the holders to dry. The supports and funnels are placed in the
holes in the shelves to dry.

19) Record volumes filtered on the filtering information data sheet. The results of the
chemical analyses are on a per volume basis, so an accurate record of the volume filtered
1S necessary.

Changes to the standard volume filtered can (and should) be made if suspended material
concentrations are high and it is taking 5 minutes or more to filter a sample. In such a case, the
pores of the filter clog, changing the relative pore size of the filter and thus changing the size of
the material that is being caught by the filter. In addition, if suspended material concentrations
are very low and little or no color is visible on the filter, the volume filtered should be increased.
Always record the volume filtered on the data sheet, and be sure that all replicate filters have
identical amounts of sample filtered through them.

Long Island Sound Water Quality Monitoring Program SOP Manual 51



Quality Control/Quality Assurance

Duplicates
For quality assurance purposes, surface duplicate samples are filtered at stations M3, A4,

and E1 following the same procedures as outlined above.

Blanks
Filter blanks are prepared and included with the other samples for analysis. These Blanks
provide a way to measure any background contamination on the filters caused by field
handling procedures. The Blank filters should be treated in the very same manner as a
sample filter, except that no sample is filtered. Blanks are generally prepared following
filtering at stations M3, A4, and E1 but can be run at anytime during the day after the first
station has been filtered.

a) Set up filters and assemblies as you would to prepare for sample filtering.

b) For TSS/PP filter blank only: Rinse graduated cylinders 2 times with DI water
and rinse the funnel as above.

¢) For BioSi: turn on vacuum pump briefly to draw any DI water off that the filter
picked up from rinse water on the holder. DO NOT run any DI water through
these filters.

d) Handle filters only by the edges and only with forceps.
e) Place filters in appropriate foil tin or centrifuge tube and freeze.

Check to be sure that the sample code on the foil pack or container corresponds to the
sample that was prepared.

Sample Delivery
Tins for TSS, centrifuge tubes and 250 mL Nalgene sample bottles (dissolved nutrients)
are placed into the freezer after all filtering is completed until the vessel arrives at the
dock. Dissolved silica samples (125 mL Nalgene bottles) are stored in the refrigerator
until arrival at the dock. For delivery to the analytical lab (CESE at UConn in Storrs, CT)
tins are placed into a Ziploc bag and then placed on ice and transported in coolers.
Dissolved nutrient samples are delivered on ice to the analytical laboratory (CESE at
UConn). Centrifuge tubes should be placed into a plastic bag before placing into the
laboratory freezer. Chain of custody (COC) sheets (Attachment F) are filled out and
accompany the samples to the lab. Samples are relinquished to a freezer/refrigerator
designated by the laboratory. Copies of the completed COCs are returned(faxed) to
LISWQMP staff with the data package.
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STANDARD OPERATING PROCEDURE FOR FILTERING WATER SAMPLES FOR
PARTICULATE CARBON (PC), PARTICULATE NITROGEN (PN), CHLOROPHYLL
A (CHL A), AND HIGH PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC)
ANALYSIS

Summary

Surface and bottom water samples collected from Long Island Sound are filtered through a
Hoefer filtering manifold. The filters are analyzed for particulate carbon/particulate nitrogen,
chlorophyll a content and undergo high performance liquid chromatography analysis, which
separates and quantifies pigments to determine phytoplankton composition. This SOP describes
the process for filtration.

Equipment/Apparatus
% 25mm filtering apparatus (Hoefer filtering
manifold with filtrate collection tank, associated
vacuum tubing)
% 250 mL graduated cylinder with hole drilled at
200 mL
¢ plastic funnels
¢ precombusted 25mm GF/F (glass fiber) filters
(0.7um pore size) for PC/PN analysis
+ 25mm GF/F (glass fiber) filter (0.7um pore size)
for chl a and HPLC analysis
% foil packets
¢ 2 pairs of forceps
s *oil free vacuum pump

* vacuum pump is the same as that used for TSS/BIOSI
filtering. Pump remains on the vessel under the sink.

Figure 16. Chl a, PC/PN, and HPLC Power switch is located under the counter to the left of
Filtration Apparatus the sink

Procedure

SET UP

PC/PN filtration will take place on the left side of the apparatus and chl a will take place on the
right. The apparatus is labeled as such. Additionally, surface and bottom samples are filtered at
the same time. From left to right the apparatus should be set up to filter surface sample PC/PN,
bottom sample PC/PN, surface sample chl a, and bottom sample chl a. See below. PC/PN and chl
a filters are kept in separate labeled plastic boxes under the filtrate collection tank.
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Figure 17. Diagram of filter set up for PC/PN, Chl a analysis. Surface
water is filtered for HPLC analysis. Filters are set up following PC/PN
and chl a filtering in the spaces marked above as chl a surface.

1) Rinse the forceps with DI Water.

2) Using the forceps, place the PC/PN filters on the filter holder rough side up. This
allows larger particles to be caught first by the filter, while smaller particles get
through the first couple of layers and are caught later. The filter pad will not clog as
fast if set-up properly and so the pore size is not as likely to be affected. Rinse the
forceps with DI water in between PC/PN filters and chl a filters. Repeat for chl a
filters.

3) Firmly seat the metal funnel holder onto the filter.

4) Turn the vacuum on to each filter to confirm that the funnel and filter are properly
positioned. If a hissing is heard, adjust the funnel by turning it gently. If the hissing
persists, lift off the funnel and check to make sure the filter is not damaged, replace
any damaged filters.

FILTRATION
1) Begin filtering with the bottom sample. Carefully remove the Niskin bottle from the wall
rack. Invert the bottle a few times to fully mix the sample. Return the bottle to the rack.

2) Sample rinse graduated cylinder twice and fill to 200 mL mark.
3) Turn on the pump. Open valves to the filters.

4) Begin by pouring the sample into the funnel for bottom water PC/PN. Brace yourself by
putting one foot under the cabinet. Place left arm against DI carboy. Extend thumb and
index finger to act as brace. Place cylinder against fingers while pouring. DO NOT brace
against “funnels”. If seas are extremely rough, rinse milk jug cap with DI and place
inside the top of the cylinder to prevent over pouring.
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5) Refill graduated cylinder with bottom water. Pour into the second funnel.
6) Continue on to the chl a filters with the bottom water.

7) Mix surface water sample. Rinse the graduated cylinder two times with sample water. Fill
to the 200 mL mark. Pour into the funnels labeled surface samples, proceeding from back
to front, left to right.

8) Allow the vacuum to remove excess water from the filter. Turn off the vacuum. Open the
valves to the unoccupied filters to release the pressure.

9) Carefully remove stainless steel holders/funnels.

10) Rinse both sets of forceps with DI water. Carefully open the foil packet by sliding the
closed flat forceps in and allowing to open gently. Be sure that the label on the foil packet
corresponds to the sample that was filtered.

11) Begin with the surface PC/PN filter and work from back to front, left to right. Slide the
pointed forceps down the slot in the manifold. Gently lift the filter. Using the other
forceps, grasp the filter on the edge. Fold filter in half. Crease with other forceps. Place in
foil packet in the bottom of one corner. Repeat for second replicate filter. It’s important
that they NOT TOUCH one another.

12) Fold foil over twice to ensure a complete seal. Rinse the forceps in between with DI
water. Proceed to the next set of filters. Once all filters have been removed, place foil
packets in freezer.

13) Once the procedure is complete for the PC/PN and chl a filters, remove the filter support.
Rinse with DI water. Rinse the holder/funnel with DI water. Surface water is now filtered
for HPLC analysis.

Place two of the chl a filters on the apparatus in the surface chl a spots. Put the
filter holders/funnels over the filters. Turn on the vacuum. Sample rinse the
graduated cylinder and fill to the 200mL mark. Pour 200 mL of surface sample
into each of the funnels. Allow vacuum to remove excess water. Remove
holder/funnel. Using the forceps place the filters into the foil packet as above.

IMPORTANT NOTES-
Rinse all holders, funnels, and the filter support with DI water in between stations.
Sample rinse the graduated cylinder between surface and bottom samples and between
stations.

The filtrate from this filtering apparatus is not used for any chemical analyses.

Watch the water level in the filtrate collection carboy. It must be emptied periodically so
that water is not sucked into vacuum line. This filtered water is used in the plankton
processing.
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Quality Control/Quality Assurance

Duplicates
For quality assurance purposes, surface duplicate samples are filtered at stations M3, A4,
and E1 following the same general procedures as outlined above. However, it is preferred
that the apparatus is set up to filter all surface samples at once (i.e., surface PC/PN,
surface DUP PC/PN, surface chl a, surface DUP chl a) followed by bottom samples.

Blanks
Blanks are prepared following filtering at stations M3, A4, and E1 for PC/PN, chl a, and
HPLC analysis. Blanks can be done at any time after the first station is filtered, however
they are generally collected at the same time as the bottom samples from stations M3,
A4, and E1. Set up the apparatus as usual. Pour the bottom water through the funnels as
usual. Do not pour any water through the surface spaces. The blanks will be collected
from the surface spaces on the filtering unit. Place the filters into the foil packs as
outlined above.

Sample Delivery
Chl a and PC/PN samples are placed into a Ziploc bag and delivered to CESE (UConn,
Storrs) on ice along with the nutrient samples.

HPLC samples are stored in the boat’s freezer until the end of the survey then brought
back to the Department of Public Health’s sub zero freezer and frozen to —80°C. The
HPLC samples are then sent overnight delivery in batches on dry ice to Horn Point at the
University of Maryland via a commercial carrier such as Fed Ex.

Chain of custody forms (Attachment F) are completed and accompany the samples to the
labs.

Long Island Sound Water Quality Monitoring Program SOP Manual 56



STANDARD OPERATING PROCEDURE FOR THE COLLECTION OF
PHYTOPLANKTON SAMPLES

Summary

Water samples for phytoplankton identification will be collected from ten stations (B3, D3, F2,
H4, 12, K2, A4, C1, E1, and J2) using 5-L Niskin bottles mounted on the General Oceanics
Rosette Multi-bottle sampling array. Samples will be collected on the upcast at 2 m below the
surface of the water.

Equipment/Apparatus
% Rosette with Niskin bottles
% 250 mL graduated cylinder
s 250 mL Amber Nalgene sample bottles
% Lugol’s solution

Safety Precautions
Be sure to wear eye protection and gloves when preserving samples with Lugol’s solution (eye
and skin irritant). See MSDSs (Attachment C) for additional health and safety information.

Procedure
Samples may be obtained either following collection of BOD samples on the deck, or following
the collection of nutrient samples in the laboratory.

1) Remove the surface Niskin bottle from the rack and mix the sample thoroughly by
inverting the bottle a few times. Return the bottle to the rack.

2) Sample rinse the graduated cylinder two times with ~10 mL of sample water.
3) Fill the graduated cylinder to the 200 mL mark.

4) Remove the top from the pre-labeled sample bottle. Pour the sample into the bottle.
Recap.

5) Preserve with ~4 mL of Lugol’s solution. Store in the refrigerator at 4 °C in darkness

until delivery to Dr. Senjie Lin at UConn, Avery Point. Samples will be delivered with
appropriate chain of custody forms (Attachment F).
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STANDARD OPERATING PROCEDURE FOR THE COLLECTION OF
ZOOPLANKTON SAMPLES

Summary

Mesozooplankton are defined as those animal species within the plankton that are collected with
a 200-micron mesh net, whereas, microzooplankton are those plankton species that will pass
through a 200 micron mesh net. The primary goals of the Long Island Sound mesozooplankton
analysis are to (1) evaluate the spatial and temporal variation in mesozooplankton species
composition and abundance, (2) evaluate relationships between mesozooplankton or particular
species abundance and nutrient or hydrographic conditions, and (3) provide direct
mesozooplankton biomass data for model applications. Mesozooplankton samples will be
collected with paired 200 um mesh, 0.5 m diameter, 2.5 m long plankton nets (SeaGear Corp,
Melbourne, FL) each fitted with a calibrated flowmeter attached within the opening to provide an
estimation of sampling effort. microzooplankters are fragile and hence easily damaged or
destroyed by nets or pumps. Whole water samples will be collected with the use of 5-liter Niskin
bottles from 4-6 discreet depths within the water column and composited.

Equipment/Apparatus
% Rosette with Niskin bottles
50L Nalgene carboy
8 lengths of Tygon tubing to drain Niskin bottles
Bongo plankton net fit with 200um codends and in line flow meters
(side winch, shackle, 50 1b weight with line)
>64 pum stainless steel sieve
180 um stainless steel sieve
2 mm stainless steel sieve
250 mL graduated cylinder
filtered seawater (obtained from PC/PN filtering) in wash bottles
Nalgene sample bottles
Lugol’s solution
37% formaldehyde
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Safety Precautions

Be sure to wear eye protection and gloves when preserving samples with Lugol’s solution (eye
and skin irritant) and 37% formaldehyde (irritant, corrosive). See attached MSDS (Attachment
C) for additional health and safety information.

Zooplankton samples are only collected from stations B3, D3, 12, F2, H4, and K2.

Long Island Sound Water Quality Monitoring Program SOP Manual 58



Procedure

Collection of composite sample for whole water plankton sample and >64 um sample

Water for this plankton analysis is collected using the Niskin bottles on the rosette. Once on
station, the rosette is deployed for the CTD cast and to collect water for nutrient analysis. In
addition as bottles are available, samples are collected for the composite on the upcast at 4-6
meter intervals. Depending on station depth and the number of bottles necessary for nutrient
analysis, a second cast might be necessary, in which case, water is collected on the downcast.

1) Once the rosette is retrieved, rinse a large carboy (50L) with a small amount of sample
water and then drain.

2) Attach Tygon tubes to each of the Niskin bottle stopcocks.

3) Place the other end of the tubes into the top of a large carboy. Make sure the spigot on the
bottom of the carboy is turned to OFF!

4) Drain the water from the Niskin bottles into the carboy.

5) Once drained, remove the tubes from the carboy.

6) Replace the screw cap on the carboy and place the carboy in the shade until it can be
processed. Reset the Niskin bottles for the next station.

Processing Composite sample
Whole water sample
1) Thoroughly mix the composite sample by gently laylng the carboy on its side and
lifting back up a minimum of three times. -
2) After the sample is mixed place the carboy on a
cooler.
3) Loosen the screw top a few turns.
4) The pre-labeled 250mL Nalgene sample container
needs to be rinsed prior to collecting the sample.
5) Remove the top from the sample bottle, but don’t
put the top down.
6) Open the spigot and collect a small amount of
sample (~10mL) in the bottle.
7) Close the spigot.
8) Place the top on the bottle and shake/swirl to rinse.
9) Pour out the rinse water.
10) Repeat.

11) To collect the sample, open spigot on the
carboy, letting water run for a second.

12) Move the uncapped sample bottle under the
spigot and collect sample.

13) Pull the sample bottle out of the flow of water, then shut the spigot on the carboy.

14) Pour off a small amount of sample to leave headspace and room for the
preservative. Recap the sample bottle.

15) Whole water samples are preserved with 5% Lugols’ solution. Samples are placed
into the refrigerator.

16) Samples are delivered to Dr. McManus at UConn, Avery Point Campus.

Figure 18. Whole Water Zooplankton Sample
Processing
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>64-um sample

1) After collecting the whole water sample, tighten the top on
the carboy and place it back on the deck.
2) Mix the sample thoroughly by laying the carboy on its side

as above.

3) Note the level of water in carboy. This method requires
that 10L be filtered through a 64-micron mesh steel sieve.

4) Remove the cap from the carboy.

5) Grasp the sieve in one hand and the carboy in the other.

6) Gently lay the carboy on its side to pour 10L of sample
through the sieve being careful not to pour so fast that the

sample splashes out of the sieve. Figure 19. >64 Zooplankton

7) After ~5L has been filtered, close cap, remix, and then

Sample Processing

continue to sieve rest of 10L.

8) Fill the designated filtered seawater wash bottle with water collected from the
chl-a/PCPN filtering station.

9) Using the wash bottle, rinse the contents of the sieve to one side.

10) Rinse the small yellow funnel with filtered seawater.

11) Using the small yellow funnel and with the least amount of rinse water possible,
rinse contents of sieve into a pre-labeled 125mL Nalgene bottle.

12) Rinse around the inside of the funnel.

13) Cap the bottle.

14)>64 samples are preserved by adding ~1/8 sample volume of 37% formaldehyde.

15) Samples are placed into the refrigerator.

16) Samples are delivered to Dr. McManus at UConn, Avery Point Campus with
appropriate chain of custody forms.

Collecting net samples

1.

Take the plankton net
out of the
carrying/storage bag and
unfurl.

Using a threaded
shackle attach the winch
cable from the side
winch to the top tow
ring in the yoke of the
net. Be sure that the
flow meter outside of
the nets is on the upper
side of the net frame.

Attach the weight to the
bottom tow ring.

Figure 20. Bongo Plankton Net being towed through :
water column

4. Rinse the codend buckets with freshwater.

5. Each codend bucket and net are labeled with either an A or B. Attach the codend buckets
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to the proper corresponding net. Slip the net into codend bucket. Line up the metal
retaining clips and close the clamps.

6. Record on the field data sheet the starting numbers for each of the three flow meters.
Flow Meter A corresponds to net A and meter B corresponds to Net B. The flow meter
that is attached to the yoke is labeled as meter D.

7. Once on station, don hardhat and life jacket.

8. The hydraulics operator will raise the net off the deck. IMPORTANT- DO NOT lift the
net off the deck; let the winch do the work. If you lift the net you could cause the line to
go slack and come off the block, damaging it. He will also usually lift the weight over the
gunwales as well. Assist the operator by putting the codends over the gunwales. Keep the
net from swinging into the operators head or the side of the boat.

9. Swing the net at the yoke so that the net is fully extended in the water with the codends
parallel to the boat. Be sure flow meter D is on top.

10. The net is lowered to the bottom at a moderate rate. The scientist will have contact with
the line as the net is lowered to determine when the bottom is contacted.

11. Once the weight contacts the bottom, pull up on the cable to keep the net from digging
into the bottom sediments and notify the hydraulics operator.

12. The net is then retrieved at a constant slow speed (without stopping).

13. Once the net has returned to the side of the boat, the operator will raise it up and bring in
the weight.

14. Using the saltwater deck hose, carefully rinse down the net over the side of the boat
(Watch out not to soak the hydraulics operator) from the opening to the codend. Be sure
to rinse from outside the net.

15) The net is then lowered to the deck. Leave the codends attached to the nets and stand
them in an upright position until ready to process. Cover the entire net assembly with the
storage bag to block the sun and prevent degradation of the sample and net.

16) Record the flow meter readings on the field sheet.

If the net contacts bottom sediments, rinse out net and codends and recast net. Make sure you
record flow meter reading or reset to 0.

If flow meters in nets are reading significantly lower, more than 20%, than flow meter outside of

net, recast net after rinsing out net, ctenophores and brown micro-algae often clog net during
summer months.
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Processing Net Samples

1)

2)

3)

4)
5)
6)

7)

8)

9)

With the deck hose rinse down the last few feet of the net into the codend again by
holding the net over the gunwale and rinsing from the outside. This is to wash any
plankton that got stuck on the net into the cod end. Allow the water to drain to a level
below the codend bucket.

Stack the 2 mm mesh sieve onto the 180 micron mesh sieve. Tilt the 2 mm sieve at a 45-
degree angle and rest it over the 180. The 2 mm sieve is to retain larger zooplankton,

ichthyoplankton, and “gelatinous forms”.

Remove the codend bucket from the net. Rinse any material from the codend attachment
into the codend with the filtered seawater wash bottle.

Pour the contents of the codend through the sieve.

Rinse down the sides of the codend bucket with filtered seawater at least two times.
Carefully rinse the plankton through the 2 mm sieve into the 180 pum sieve.

If gelatinous forms are present measure their volume by pouring them from the 180 mm
sieve into the designated graduated cylinder. Record the total volume and species
composition on datasheet. After recoding volume and composition, dispose of gel forms

overboard.

Rinse the contents of the 180-micron sieve into the >64 um sieve. This is done for ease of
getting the sample into the container with the smallest volume possible.

Rinse the contents of the >64 sieve to one side.

10) Set the sieve aside at an angle.

11) Rinse the yellow funnel with filtered seawater and rinse the sample bottle.

12) Using the wash bottle, carefully rinse the plankton into the funnel and then into the

smallest volume Nalgene sample bottle possible. Be sure to leave room for the fixative.

13) Repeat the entire procedure with net B.

14) Rinse the sieves, graduated cylinder and codend bucket with saltwater and freshwater in

between tows.

15) Reattach the cod ends and reset the flow meters for the next station.

16) At the end of the day, disconnect net from the weight and side winch cable. Return the

net to the storage bag. If possible, rinse down the net with the freshwater hose and dry
slightly before storage.

17) Samples are preserved with 37% formaldehyde. Mark a line on the sample bottle to

indicate the volume of sample. Estimate one quarter this volume. Mark a line that is one
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quarter above the sample volume line. Add formaldehyde to this line. Place sample in
refrigerator.

18) Samples are delivered to Dr. Hans Dam at UConn, Avery Point in Groton with
appropriate chain of custody forms (Attachment F).
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ATTACHMENT A

Research vessel policies, rules, and safety information

PFD Directive

Fishing Vessel Sheet 1 - Cold Water

Fishing Vessel Sheet 2 - Boundary Line and Coastal Waters
Fishing Vessel Sheet 3 - Immersion Suits

Stearns Survival Suit

Fishing Vessel Sheet 4- Visual Distress Signals

Fishing Vessel Sheet 5 — Survival Craft

MARPOL treaty card
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MANUAL CODE 5560
D11

Department of
Environmental Protection

DIRECTIVE
SUBJECT: USE OF PERSONAL FLOTATION DEVICES BY DEP STAFF

PURPOSE: To establish department policy regarding the use of Personal Flotation Devices
(Life Jackets) for department staff.

POLICY: It is the policy of the Department of Environmental Protection that all employees
in performance of their duties shall wear an appropriate Personal Flotation Device (PFD)
when aboard and underway on any vessel. This policy shall be extended to vessels at
anchor when conditions (i.e. weather, sea, work) and the safety of the employee dictate, or
the supervisor deems it appropriate, that an approved PFD be worn. Such PFD’s shall be
U.S. Coast Guard approved and in serviceable condition. For definitions of the different
types of PFD’s and when they should be worn, see the Connecticut Boaters Guide.

The only exceptions to this policy are:

1. when on a vessel required to have a certificate of inspection issued by the Coast Guard
unless directed by the First Mate or the Captain (i.e. RV John Dempsey or any passenger
ferry), or

2. when below deck or in an enclosed cabin or in the cabin of a large patrol vessel (i.e. 35
feet or longer), or

3. for Lifeguards, when engaged in patrol surveillance from a vessel where the use of a PFD
would endanger the lifeguard or hinder the rescue or ability to rescue. Lifeguards on patrol
surveillance shall possess rescue equipment required by DEP Lifeguard Policies and
Procedures.

Supervisors are responsible for ensuring that their employees are aware of this policy and
that they have access to and training regarding the use of the appropriate equipment.

Employees in violation of this directive will be subject to disciplinary action.

Issued by: /S/ Commissioner Amey Marrella
Date: April 19, 2010
Special Instructions: Replaces Manual Code 5560 D11 dated September 29, 2009

Distribution: Electronic
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ISHING VESSEL SAFETY

FACT SHEET

#1 Cold Water
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The Fishing Vessel Safety Regulations define COLD WA TER as water
where the monthly mean water temperature s normally 59 degrees
Fahrenheit or colder. The COLD WATER southerly line changes de-
pending on the time of year (Refer to Figures 1-5).

Much of the equipment required by the Fishing Vessel Safery Regula-
tions depends on I you aperate a vessel, regardless of size, in COLD
WATER. The reason behind this regulation is the possibility of hypoth-
ermia. Examining many of the accident reports, it was discovered that
many deaths were not a result of the accident itself, but of unprotected
people being exposed to cold water causing hypothermis. Hypothermia
basically means that your body is unable w control heat ioss, because
the lemperature surrounding [tis wo cold. Yauer body core tempera-
ture drops, causing & variety of symptoms, including wneonsciousness
and death, The colder your envirorment, the faster your body loses
heat. Water robs your body of heat much faster than the same air tem-
perature, A temperature of 59° F seems o be g critleal temperature for
& person with no protection, This temperatuze is painful and hypother-
min séems to progress much faster than in warmer temperatures, [nowa-
ters warmer than this, most people are able Lo survive at least s couple
of hours,

For more information on COLD WATER, please refer to United States
Coast Guard Navigation and Vessel Inspection Cireular (NVIC) Mo#
741

The Fishing Viessel Salety Fact Sheet series is being jointly sponsored by the Rhode [sland Sca Grant Program, the
University of Rhode lstand Cooperative Extension Service and the US Coast Guard, First District,
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FISHING VESSEL SAFETY
FACT SHEET

#2 Boundary Line and Coastal Walers

The boundery line 15 defined In 48 CFR, part 7 as a ling that generally follows the trend of the seward high water
shoreling snd cross enironees (o small bays, intels and rivers. Insome arcas, the boundary fine is found as much as
1Z miles rony shore, and in other arcas, the ling comes ashore.

This tine should not be conlused with the other lines vsed in reference 1o other regulations. These are the
Territoral Sea line (found 3 nautical miles offshore), the Conifguous Zone line (found 12 nawtical miles oflshore)
and the Fishery Conservarion Zone line or Exclusive Evonomic Zone (found 200 miles offshore).

The Terrdrarial Sea line divides the constal witers from the high seas (in reference 1o the EPIRB requiremenis
only). Waters out 1o the Terrirorial Sea line are termed coastal waters. Coastal waters also include those waters
directly connécted to the territorial seas , such as bays, sounds, harbors, rivers, inlets, where any entrance excesds 2
mautical miles between opposite shorelines.

Fre

A e ! |
' Boundary Line

The lollowing drawing 15 a ganaral
reproduction of the loeation af the boundary lire
oft e Mew England coast, Far momn spesilia
Indormation, nier i & lirger scale chart or
canact the Coast Guard,

ot

1, Mandal Haad (Erstpon, ME] .

Pangn markes A1 l0mde 48145 N,
langitica BESSE

Wil Cucddy Hasd Light

Sl Fiogk Lightnd Whistls Busy 1 —|

Lime River Lighied Whiste Buoy 2LR

Frenchman Bay Approsch Lighted
‘Wiista Buoy FBS

Baant Dasan Light

Mazmgus Pook Light

Merhepan lsland Light

10. Portand Lighted Ham Buoy P

11, Boon lakand Ligne -

12, Copa Ann Lighted Whisis Husy 2

13, Basted Lighted Hor Buay 8

14, Race Ponl Lght

18, Chatharm Lignt

16 Paliock Pep Eoiranos Lighed Hem

Buoy PR

17, Geaatround Sheal Channe! Light
Bupy 2

18. Sankaty Haad Light

18, Western-masl axtraminy of Hangekar

HE'W
HaMFEHIRE
FED

BmN Sal N

2. Gay Haad Light
22, Bieach ksland Southens Lighy

. falaad
23, Mgk Point Light 20, Sourressiememast oaremity of
Wasgue Pon, Craggaguiddick ls. |
=L ! | | —— ] 1]
v T4 Tas &gt 5B*" Lh

The Flshing Vessel Safety Fact Sheet series is being jointly sponsorad by the Rhade 18lend Sca Grant Program, the
Universily of Rhode 1sland Cooperative Extension Service and the US Coast Guard, First District,

Long Island Sound Water Quality Monitoring Program SOP Manual 68



FISHING VESSEL SAFETY .
FACT SHEET

# 3 Immersion Suits

Who Needs One?

Immersicen suits (or gumby suits as many of us affectionately call them) are one of the most imporwnt safery iwems
we can have with us at sea. They stufl an awful lot of benelit into & relatively small package, Tn the event that we
end up in the water, a well-cared for suit will provide us with protection against the cold water, keep us loating
and hopelully [rom deowning, will provide a brightcr, higaer object for the rescuers to locne, and we cin attach all
sorts of accessories e, strobes, mirrors, dye packs, and EPIREs to help us awract attention. And they are RE-
QUIRED &5 of November 15, 1991 on the [ollowing vessels:

FOR ALL VESSELS .

Those vessels that operate in COASTAL WATERS or beyond in COLD WATER (refer to Fact Sheet 1), an im-
mersion suit or exposure suit of the proper size s required for each 2nd every person on board with an ap-
proved PFD light. For those vessels operating in warm waters, a PFD of the sppropriale type may be substi-
tuied for an immersion suit, )

FOR DOCUMENTED VESSELS

Those vessels thal operate seaward of the BOUNDARY LINE (Refer 1o Fact Sheet 2) a5 defined by 46 CFR
part 7, an immersion suit or exposers suit of the proper size is required for each and every person on board
wilh an approved PFD light.

TasLE 28,110, —PEASONAL FLOTATION DEVICES AND IMMERSION SUITS
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FmO mAL OF axposLre B Y, B{n); 26.25-17; 35 2515,
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T Canain Typs ¥ pseacnal Holalion déwiced Bed epseoved b sulmifution 1o Typa |, B or ||l personal Bolalion devioos whan used in soCordance with the
Somdnons sinted m the Coast Guand approvat laba!

Although scemingly straight-lurwaed, there are sume sitations where conlusion can arise, For example, a Gsher-
man from Rhode Bland fishing the open coastling of Rhode Island in any vessel, would need an immersion suit
only in the months of Goiober, November, December, January, Febroary, March, April, May and June. But that
same lisherman would not need an immersion suit during the months of July, Aupust and September (because it is
notdefined as cold water) unless he had & documented vessel operating seaward of the boundary line,

The Fishing-Vessel Safety Fact Sheet series is being jointly sponsored by the Rhode Island Sea Grant Program, the
University of Rhode Island Cooperative Extension Service and the US Coast Guard, First District.
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HYPOTHERMIA AND COLD
WATER SURVIVAL FACTS
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Time runs out fast”
in a freezing sea.

5 minules o realize you're missing.
5 minuies lo organize the search,
5 minutas to pull you lo safely.

l\,« srcend counls when the wWates is shocking
i. Flal s gear alang will keep you allox Bul
al protection against hypotharmia
Slearné Fabe of 50 Musirates the danger al cold
ter of 50°F, you have 8 5050 chaace
ng keyond S milrmes.”
Ttml % why Siearns davsloped “Tha Wark Suil”
IFS-5804, This industral Notallon suli locks aad
ea Ig an ordinary work coverall. Butil's much,
mush more,
Cog Guad® de-=|g| features high-buoyancy
WG b maat WS, Coast Guard T' V' reguirements,
Thi slosed-cell 1oam als
he bady's cone 'Imﬁltfﬂ e,
"The Wark Suit™ lealumes a [oam lined fhood, n-
Nzlable head support, Vigion® zippers, plus fake
up shraps arpgrd wisls, thighs and anles.

Long Island Sound Water Quality Monitoring Program SOP Manual
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FOREWARD

In water-related activities there [s always an elament of risk.
Falling into even relatively warm water can soan lead Yo cool-
fng of the body (Immersion Hypotharmia), rasulting in
disorientation, unconsciousness, and wliimately heart
failure, Other threats in a survival situation include despair
and trauma . .. any of which is harmiul and may lead to death
depending upon the spacific situation.

The scientific studies at the Hypothermia-Cold Water In:
stitute at the University of Minnasota - Duluth School of
Medicing, and human subjects immersion tests conducted
in the frigid waters of Lake Superior have contributed
significantly to our efforts to increase the survival time and
raise the level of safety and protection of the mariner against
unreasonable risks associated with cold-water immersion.

In & survival sHuation, your personal water safaly relies
aignificantly on your knowledge and ability o meet life-
threatening condilions. There is no substitute for
preparadness. The following information requires your
careful gonsideration, and should improve your chances for
survival In cold water,
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Meaning of
SPECIAL USE APPROVAL

s |_,.;'I

This pamphlet explains the “Special Use Approval” of this
PFD by the Uniled Siates Coast Guard ., . and provides ad-
ditional information about the performance, protection and
safety features afforded by this product which may not be
provided by the more canventional PFDs discussed in the
accompanying PFD information pamphlet.

1. Special approvals ara granted by the United States Coast
Guard for PFDs which do not meet all ihe requiremants
for approval under Types |, 1L I and 1V . . . but which offer
ather salety lealures,

2. What is meant by “restricted approval” of this Type V PFD?

This device cannot be donned as quickly as a conventional
PED and, therefore, it must be worn al all times 1o ba
accepied as a .S, Coast Guard appraved dovice.

This PFD provides significant Hypothermlia protection as
axplained in this pamphlet. For recreational use, this
device may be used to meel the requirements for carry-
ing a Type Ilf PFD. For use on commercial inspected
vessels, it may be carried only 8s additional equipment,
such as a work vest,

3. What is the purposa and use of the head support on this
Type V Buoyant Suit?

The head suppaoart is designed to increase the amount of
freeboard, and 1o improve the fleld of vision by placing the
head at an angle which anhances the wearer's ability to
sight search and rescue crait and fHoating debris.

It also keeps more of the head (which is a high heat loss
area) oul of the waler.

I

.How do | care for the head support?

Bofore each use the head support should be inspected to
ensure satisfactory operation in a pogsible emargency:

2
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* CHECK THAT IT IS FREE FROM RIPS, TEARS OR
PUNCTURES. THE INFLATABLE SHOULD BE
CHECKED FOR LEAKAGE.

To check for leaks, inflate the device until firm and leave
avernight. If the device has not lost its shape overnight,
itis fing. If it has lost its shape, a leak may be looked for
by holding the device under water.

A laaking valve can be easily detected and may be washed
or blown clear to work again. A leak in the infiation
chamber may be recognized by an increase in bubbies
with an increase in pressure on the chamber, Anyihing
mora than a mild squeeze is unnecessary.

* STORAGE

Whean not in use, the sull should be stored on a coal
hanger in an area where it will not be damaged. A cool,
dry area Is ideal.

Prevent sharp or heavy objects from coming in contact
with the suit and head support.

A wet suit should be allowed to dry naturally but not
allowed to remain damp for long perieds. Do not dry in
a dryer or In fronl of a direct source of heal such as a
radiator.

. Can | wear an additional conventional PFD with this Type

¥ Buoyan! Suit?

Yes. When this Buoyant Suit is worn with a PFD it is
recommended that the conventional PFD be placed cver
this Type ¥V Buoyant Suvit.

NOTE: ANY “TURNING MOMENT™ WHICH MAY BE PROVIDED
BY THE CONVENTIONAL PFD WILL BE DECREASED WH EH

WORM WITH THIS TYPE ¥V BUCYANT SWMT,
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INSTRUCTIONS FOR USE
DONNING

Itis recommendad that all closwes be secured as shown befose enjering the watar,
wharg poasibie, or immedialely arlar mmergion |e ensise maximam Hypothermla

protaction

1. Pulf om as youw would a pair of

coerills,
|
1
H

3. Pull hood ovwer headl Acwsd draw cord
o & smug poshlion,

1
L}

5. Adjust thigh, wrist and ankis
Vake-ups ba & $scure lit.

82
|

[
-l

u:"‘ Al

2 Closa chest and leg fippars with a glow
aven pull. Bacire welero oo Map,

. .;' “‘L,'-;I p%
",.'ETEJ-.“-'- TN
I T
‘.":f#.‘-}

""!.l—'

E. inflote head support aller antaring
water.

HOTE: ACTUAL DOMMNING AND BNASTER TESTING |5 RECOMMENDED.

4

<
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EQDY COHE TEMPERATURE

HYPOTHERMIA

. Whal is Hypothermia?

Itis the lowering of the body-core lemperatura (heart, brain
and other vital internal organs) of approximately 2°C or
mare (from the normal 37 °C). The skin and muscles cool
rapidly in cold water, while the temperature of the heart,
brain and other vital internal organs generally begin to fall
after 15 to 20 minutes. The bady attempis to increase heal
production by shivering, but the effort ylelds only a small
amaount in comparison to the heat loss from the body when
exposed to cold water.

SIGNS OF HYPOTHERMIA

LA
—
g an - \\ BHIVERING STARTS
i
[T .
Ay
“\
@50 35
™,
K
~
FE Y CLOUDED - ™, - LOBE OF MEMORY
COMECIOUSHERE ™,
,
4 3 SHIVERING 5TOFS - ™, - B SURVIVAL CHANGE
b - UNCONECHOUS
\
\
BaB a2 N
,
™
BT -
B 3 "
.
80 % PROBABLE DEATH DUE N
0 HEART PROBLEMS .
~
LTEREY Y
TIME
e WITHOUT SUIT !

The absance of shivering al a cors {emperature of approx-
Imately 33°C indicates thal the body has given up its:
dafensas against the cooling. A state of unconsciousness
fallows shortly thereafter. Death, as a result of body cool-
ing, may cccur when the hearl temperature falls below
30, )
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2. How long can | survive in cold water while wearing this
Buoyant Suit?

Wearing @ PFD of any kind. will nol ensure survival in
water, although all iypes can help. Several other factors

will influence the length of time a person can survive in |
waler, including body-lype, body-altitude, physical con- -

dition, amaount of subsutansous (beneath the skin) body-
fat, clothing, temperature of the watar and the will to
survive, Thare is no universal rule as to temperature and
survival time, as resistance to cold and inatinct tor salf-
praservalion differ greatly.

However, the predicted survival time for avarage adult
humans lmmerzed in calm water of 50°F (10°C), wearing
this Type V Buoyant Suit aver light clothing, is about 14
hours; whereas, without the suit the predicted survival
timea is approkimately 3 hours. Times derived from human
subjects testing of this type are only approximate.

AVERAGE RECTAL TEMPERATURES
IN CALM WATER OF 50° F

whpE 1
004 35
At
\J‘r‘\
w3 \
\
\ -
1 Ry
[ A “,\
1
1
A}
G X5 \
\
\
\
\
gz o L A
] i 5 l 5 ]
TIME (HAS)
L WITH SUIT o e WITHOUT SUIT

E
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An o individoal unexpeciedly immersed in cold water
without a flolation device or PFD has virtually no chance
of conserving or minimizing heat loss. In fact, many
individuals, upon capsize, seem to lose the abilily to
clamber back on board or to hang onlo some craft or
object, as there ls a progressive decling in muscle
strength Tollowing immersion in cold water.

An Individual with a vest-style FFD can reduce the rapid
heat loss by assuming a heat conservation position in
the watar, depending on the type of PFD being worn
[see page 8).

While awaiting rescue, should | attempt to get out of the
water?

Yes. Heat loss to cold air is much lass than that to cold
water. .. aven when the alr temperature |s much lowear
than the water, Always try to get out of the water.

. Will | have difficulty climbing out of the water while wear-

ing this Buoyant Suit?

You may. Even an immadiate effort to climb aboard a cap-
sized boat, a floating piece of wreckane, ar a life raft is
difficult because of iIncreased bulk and temporary entrap-
ment of water in the sult, Your extremities are guickly
numbed by cold sinca the body reduces its blood supply
to the skin, arms and legs.

You can reduce the difficuity of climbing out of the water
by opening the arm and leg closures . .. which will aliow
much of the entrapped water to escape from the suit.

AEMEMBER: THE MORE OF YOUR BODY YOU CAN GET

OUT OF THE WATER THE SLOWER YOUR HEAT LOSS,
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Will swimming Increase my survival time?

Mao. An average adult in light clothing cannot swim mare
than approximately 350 feat in water temperatures of 10°C
{507F) before losing consciousness as a rasult of body
cooling. A peison wearing a vest-siyle PFD can survive
about 30% longer when completely still in cold water than
whan moving vigorously or swimming.

What should | da in the event of aceidental immersion?

Try to climb back into the boat, on top of an overturned
craft or onto any other floating wreckage, since water
draws heat from the body as much as 30 times faster than
air of the same temperature,

If you are wearing a PFD, stay in place quiatly. For max-
imurm heat conservation, press the PFD to your chesl, hold
both arms against your body, and keep your legs tightly
together,

TYFE V BUDYANT

SUIT POSITION TYFE Il POSITION

What is the proper treatment of Hypothermia?

Since there is no simpie, universal methed of treatment,
It is not possible to state which method is best. When
passible, It Is advisable 1o call a doctor.as quickly as
possible ’

The following seclion is designed to offer general
guidelines for use by the medically inexperienced person
who must attempt to rewarm a victim without the benafit
of monitoring equipment. THE TREATMENT OF
HYPOTHERMIA 1S REWARMING.

Long Island Sound Water Quality Monitoring Program SOP Manual

Every victim of Immersion Hypothermia is a candidate for
passive rewarming. The following poinls should be con-
sidered in all situations of Immersion Hypolhermia.

# |f at all possible, lift the victim out of the water hori-
zantally (a person lifted vertically out of the waler may
suffer sudden heart failure).

= Avoid rough handling (this may open the blood vessels
in the skin, sending warmer blood from the body’s core
to the cooler regions, leading to sudden further drop
In temparature),

A cold heart is wery sensitive to mechanical distur-
banees, Rough handling may contribute to heart failure.
If conscious:
+ Gantly remove the victim's wet clothing; and,

« |f possible, reclathe in dry clothing . . . cover the head
and wrap a scarf around the neck; and,

+ Encourage movement .. o stimulate shivering and
subsequent generation of heat; and,

» Glve warm sweet drinks . . . but under no circumsiances
s alcohol to be used.

= If the victim is unable to walk, consider wrapping the
victim in blankets or a sleaping bag.

» Apply exiernal warm compresses to the head, neck,
trunk and groin.
If unconscious:

» Make certain the victim has an open alr paszage ... is
breathing ... and has a pulse.
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BREATHING AND PULSE MAY BE SLOW AND
SHALLOW, AND DIFFICULY TO DETECT. TAKEUP TO
A FULL MINUTE TO MEASURE THESE VITAL SIGNS.

* Seak immediate medical assistance.

* Remeamber: Navar try 1o give an uncanscious or semi-
conscious person anything to swallow.

It Lifeless:

.odon’t assume the perzon is dead just bacause he ls vary
cald.

One of the human response patierns o immersion in cald
waler is the odygen-conaenving dive reflex . . . an involuntary
suspansion of respiration. This is triggered by the sudden
contact of very cold water with the face. It serves to help
protgct the brain from severe oxygen deprivation ... and
avan though the person may not be breathing, the reflex
directs oxyganalad blood to the trunk of the body, thareby
prolonging critical function of the life support organs.

* CLEAR THE AIR PASSAGE WAYS.

= APPLY CPR.
Partarm artifical ventilation (moving air inta and aut
of the lungs).
Parform exiernal ches! compression.

+* TRANSPORT TO A MEDICAL FACILITY.

DON'T GIVE UP!

ALCOHOL

1. Does the use of alcohol contribute to the effects of
Hypothermia?
Yes. It can lead to Hypothermia because it raduces the
shiver response . . . another source for heat production;
and, it aliers the thermal regulatory process, reducing tha
aifectliveness of the body's cold siress response
mechanisms ., . _ to a poinl so drastic as to trigger the
onsel of severe Hypothermia with a thermal strass.

Long Island Sound Water Quality Monitoring Program SOP Manual

Also, research studies at the Hypothermia-Cold Waler
Institule indicate that the use of alcohol intensifies
disorlentation which may cause death.

SPECIAL TIPS:

1. All PFDs Increase survival time bacause they allow you
fo float without using energy. Some FFDs help because
of the insulation they provide.

2. Life-support equipment must always be in serviceahle
condition.

3. A PFDwith a wellinsulating hood and gloves is recom-
mendad, as heal loss from the head and hands is
substantial.

4. Before abandoning the ship, wear a PFD (properly don
ned) . . . and pul on as much warm clothing as possible.
5. If abandoning ship by direct entry Into the water:
a. Be sure your PFD 13 secured correcily.

b, Use one hand to piotect your nose, and the other o
hald an to the PFD.

c. Kaeap your feet together, check below for obstructions,
and jump feat first.

d. Survivors should remain together for distress relief.

6. Always try to get oul of the water onto flpaling wreckage
of an overturnad bhoat,

7. Control your breath . . . cold waler in the face provokes
choking and eventual panic.

&, Do not swim unless It improvas your situation,

9, When in water: Kaep your legs together, and your arms
cloge to the body in order to reduce heat loss.

10, The will 1o survive s your best weapon. Congenlrale
always on how fo improve the situation.

NEVER GIVE UP!

1"
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Questinns Lo which this pampghlat may not have
responded may ha referred (o

fTVErFJ!lIH I'-. Lierl
FOR MAYIMUM on B0 T

HYPOTHFRMIA PROTECTION ... Dewpecy

Slearns Manufacturing Gompany
51 Clod, Minnesotla, USA 56302
Telephono: (G12) 2521842

Talex: 291105

Fap: {612) 202-4425

COLD WATER IMMERSION SUIT

This inlormalive booklel was preparad and printed by
Slearns Manufacluring Company, as a service 1o Lhe
boating public in the interast of greater safety in and
aboul the waler through a better understanding of the
proper use and funclion of liln-support equipment.

Stearns Manefacturing Company 1988

Parmission to reproduce any part ar all of this booklet
must be reqo | by wrlting to Stearns Manulacturing
Company, 58 Cloud, Minnesola W

Printad in U5 A
SMC T1RD- 15

v an anthony Jndusings company i g o
: o) > el UL A
“COLD WATER IMMERSION SUIT™ 1555001

Pesigmad lor e most eavare ollshore condilions. LLSG.G. and
o inmperature diop ol ma mara 29C s fo b= axp [
18.850) waler. The Sloams "

eomg. Tesk L

For an sxkernd

D requinemarts siale (hat

Fesifures Include 100% neoprers ronstniction, faos shigld that sl
werprood zipnes, attached full-fngar ghowe aring
lanl and back, Each il & i 1 awert lorage by
tiomal Gafaty Orange
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|
FISHING VESSEL SAFETY |
FACT SHEET !

#4 Visual Distress Signals

Avisual distress signal is anything that makes you big-
ger, brighter or more noticsabie w0 someone trying 1o
lind you. By yourself, you are a preity small iargel in a
very large ocean, even uttder ideal conditions.

Tabhe 28.145 lists 1he distress signal requirements for
fishing vessels, These are in addition o those required
10 be carried in the service pack (50LAS A, Bor
Coasial Serviee Pack) found in your nflatable buoyane
apparatus. The ype of distress sipnal you are reguired
1o carry depends on how far oflfshore you operate.

TABLE 28.145.—DhSTRESS SiGNALS

Al Dhrvicas feguened

Ossan, mona than 50 3 parachle faree,

ik Fom codatline. nppeceal Bonas 48 CFR
160.138; plun & hard
llaren, apove’ pards
4B CFR ABDAZ; pib
1 wmcks sgnals,
apprevel pariem 48 GFR

' 1B 2R
Oann, 3-60 mise from | 3 paschuig Rare,

Thd COgElE &F aHore Brproval paneg 45 CFH

tan 5 mredes from tha TELL136, or 160.0005

consling oo e Grenl | ples 6 neod lues,

Lahas, approval secloe 40 CFR
16120 or 160.021;
PAUE 3 BMOAE §iDNas,
aaproval bevioe 46 GPA
18L22, 18002, of
Tear

Coabls! walera, i wisul delwes
Raifuding tha Graat Wi s cAMEiNIng Gf
Lochs: of watren 3 ol abaslrE: heasg

mulua of e SoakRins
on e Great Labas.

lighe, aparoval s
46 CF 4 151033 v 3 3
g Manws; pig
Dy vaul drtoas.
wnE consaing ol
G CATBEE tiag,
nppeovil B 46 CFR
1407 or 3 aporaved

UIF el wew Ehfresd, the e 3 laosa My DA
el Jowaid Meslng BOM M doy @ng pagtd

Buthii &ML

.":i‘ L

i ELI LS
Mg

1

The approval series number 1o meet fishing vessel safery
requirements are very imporiant. Check in Table 28,145 1o
st what applivs 10 your wessel, The spproval number se-
ries that begin with 1600000 are not SOLAS approved.
Only those approval numbers in which a “ 1™ has replaced
the 0" {ie. 160.130K) meet the requirements of SOLAS,
Maote thet vessels traveling mare than 30 miles [rom the
constline ure required to have SOLAS approved Oares and
smake signals, Carefully check the numbers before you
purchase 1hem,

- Wessels that operade in constal waters must have night sig-

naling devices and day signaling devices. 1F flares are cac-
ricd, the same three flares may be counied wward meeting
both the duy and night requirement, OUherwise, you may
chocse an eleciric lEght (46CFR 161.013) for the night re-
quiremednl. You can chonse belween ¢ disiress lag
(ABCFR1G0.072) or any 3 USCG approved Dares, orany 3
USCG approved smoke signals for the duylime requine.
mene., .

Wessels operating between 3 and 5% miles from shore and
those greater than 50 miles from shore must carry the sume
number of distress sipnaling devices. The difference is that
the vessels operating maore than 30 miles offshore MUST
have SOLAS approved distress signaling devices, Theap-
proval nembers must be 1ol XX,

Flares mast be tremed careluly, ou showld stere them in
i eonl, dry place in 8 walertipht container. They should be
protected lrom banging im0 one another, Pyrotechnics
Rave cepirution dates, usually of thres years, Expired sig-
nials doonot count us part ol the requirements. Dispose of
any expired or bulging pyrotechnics immediately and prop-
efly. Contact your raft repacker for decailed instructions.
Flares contain flammable metal powders which are classi-
[l as eluss D sebstances and i iavobved ooa fire masst be
treated with a dry powder fire exiinguisher Never use water
us some meials reoct violently when in comact with water.

ftemoember, only use Mares when you know 2 rescoer is in
the area, otherwizc you have wasted !

The Fishing Vessel Salety Fact Sheet series is being joindly sponsorcd by the Rhode fsland Sca Grunt Frogram, the
University of Rhode Istand Cooperative Exiension Service and the US Coast Guard, First District
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Marine Distress Communications Form — Speak slowly, clearly and calmly.

1) Make sure your radio or radiotelephone 15 on, 8) State the nature of your distress.

2} Select 156 MHz (channel 16) or 2182 KHz, 9) Give the number of persons aboard and the nature of any
injuries.
3} Press microphone button and say “Mayday — Mayday — :
Mayday." ) 1t Estimate the present seaworthiness of your boat.

4y Say: “Thisis R . 11 Describe your boat:
L overn” '

51 Release the microphone button briefly and Jisten for
acknowledgement. 1f no one answers, repeat sleps 3 b Say: “l will be lstening on channel 1A/2182."
and 4, 1 there 5 no acknowbed gement or if the Coast
Cuard or apother vessel responds, 3 End message by saying: "This is

. uver.”

——t

4] Sﬁ:,': "Mayd;[:‘.-

If your situation permits, stand by the radio to await

7 Describe your position in latflong coordinates, in Loran- further communication from the Coast Guard or
C coordinates, or by range and bearing from a another vessel,
known paint.

Fill in blanks with
vl nampne, call
. . —_— . N . . g s deperip
Produced by University of New Hampshire Sea Grant Extension and Cooperative Extension livn §
'.‘l"lll'\ul!h' TONRET

Provided by the Rhode Island Sea Grant Program | or o ballpuint.
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FISHING VESSEL SAFETY .
FACT SHEET

#5 Survival Craft

There are so many different types ol survival craf refeered o L (the salety regelations thal it warthwhile delining
the terms before we starl. These are Hgled in aseending hlerarchizal order, [n other words, you cen abways subsii-
tute something that excesds the requiremonts for your vessel (a8 long us it meets Coust Guard Approval).

I, Buasant Apparatus .

These are “ready 1o use” rigid ring or oval platlorms that require no inflation, Although they may be big
enough for onc of two people to climb up vut of the water onto the platfocm, thay ure eguipped with life-
lines for people 1 tie-off 1o, They must have retrorellective material, lifelines, painter, pendant and an
electronic light, and nuust b marked with the name of 1he vssel,. They have no cunopy or equipment

pack.

2. Lile Floats

These ure righd ring shaped appareis which are ready 1o use, They do not provide snough space for
peaple 10 climb out of the waler, however, they have te-off lifelines. These muost also have retrorelective
pe, painter, peidant, electronic light and be marked with the name of the vessel. They have no canopy
OF cfuipment pack.

3. Influtabls Buoyant Apparatus

Thess are similar 10 inflarable life refis cxoept tat they iy no canopy or equipment packs, These must
huve a lilzline, pendant, painter and ag elecironfe Hght, These wre packed with vessel lden (fication and
reiroreflective matertal,

4. Inflztabie Life Rufts.

A Coast Guard approved lifera(l is constrected in accordance with 46 CFR 160018, A liferall consists of
side and end huoyancy chambers with squipment and provision compariments surrounding a wateriight
compariment or well deck, Liferalis are designed o allow 21l the people for which the rzi (s approved for
Lo énter she rfd and be protected from the elemons. AN infaable liferafis have canopies,

Tubles 28.120 (a), (1) and (¢} provide the breakdown as 1o which survival crafl you must have o board your vessal,
The regulations are broken down into those for documented vessels, undocumensed vessels with not mone than 16
persons on board, and wadocwmented vessels with more than 18 people on board, Additionally, regulrements de-
pend on the area of vessel operalion.

I peneral, documemed voessels operating in the most expased routes require an {nftatokle liferaft with eaough
capacity lo accommaodate wll individuals on bourd (Drn't take the manufeiurers word for it-see if your crew fits
ingide]. They musl contain @ SOLAS A or B pack. For exampile, o documenied vessc aperating beyund 50 miles
of the coast in any waler temperalure, must have an inflawble liferali with 8 SOLAS A pack, If the vessel operntes
in cold waler between 20-50 miles from the cosst, iU must hove 1 SOLAS B pack. 10 the vessel is undocumened
with more than 16 peaple on board, iU must have on inflatable liferaft with the appropriaie pack, dependiag vn the
arca al operativcn. IMPORTANT: Inthe w@iles, i no Pk Is spascifiod with wo infulable lleeafy, It must be

The Fishing Viessel Salety Fact Shoot series is delng jointly sponsored by the Rliode klund Sea Grant Program, the
University of Rhade Island Conperative Extension Strvice nnd the US Coast Guard, First District.
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equipped with a Coustal pack. For vesscls on less o
posed routes (usually chose w shore), 3 less sophisti-
cated survival eralt may be used. Inflatwble buoyant
apparains, Tighd budyant appiratus or L flcdans can be
usesd depending on the arca of operstlon, Inothet
wilpmer, more profected walers, survival cralt miy nol
bes required at all.

At this time, vessels with Jess than 4 people on boand
aperating within 12 miles of coast are not regquined w
carry survival crafl, However, 1his siteation is being ex-
amined end future supplementat notcs of proposed
rulemaking will be fortheoming.

WITEM D00 T NELRD QNE?

Exeept for new vessels or those uidergoing 4 major
conversjon, the following dales are Pltlh‘r:-in iimes for
supvival ceaft installment,

L. Sepeetiber £, 1003 Documentod vessel thal oper-
ales in the Morih Pacilic area.

2. Sepltember I, 1RFI: Drocumented vassels thue nperate
in the Grest Lakes or in the Atlantic Ocean north und
el of @ fine drawn ut o beariag of LS07 true from
Wateh 11, Bhode Teland,

3, Sepeember 1, 100G ALl other documented vessals.

4, Sepieteber 1, 1995 All other vessels,

For example, a 36 ftundocumented vessel with [ess
than 14 persons on board, operating off 1he coast of
Maine in December (remember, the cold waler areas
move around] inside the boundary ling hes wntil Sept
1, 1585 1o cqueip the vessel with a buoyant apparatus.
Acdocumenied vessel opecating telween 20-30 miles of
the coast of Rhode lsland [n May (refer 1o cold waler
ling} must have ap inflatuble livgraft (SOLAS B pack)
by Scptember 1, 1993,

WHAT ABOUT QLD EQUIFMENT?

Surdval crall installed oo a vessel before Seprember
15, 1991 may conilne @ be oied J

PHET ShEiT WS

T

s

T
¥
E

1. It is of vho same yype required in Tables 28120 (a),
() or (¢}

2. Itis maintained in émd and serviceble condition.

3. It is equipped with the proper equipment pack.

SAFETY DRILLS

As required under the Instruction section of the safety
regulaions, one of the manthly deills mus, cover aban-
doning the vessal and one must cover launching sur-
wival crafl operations {Ifyou ane required 1o have one).
Dirills must be conducted on board the vessal as il
there were an aciual emergency and must include the
participatlon af all indivilaals of boord, This regula-
tion is in effect now, There is po substingte for learn-

ing by doing. You can ask the Coast Godrd 1o observe”

your drills during their complimentary dock side exam
if you have questions sbout the &rill content or proce
dure.

ETORAGE OF SURYIVAL CRAFT

Although there B some disagreement as (o where 10
put your survival craf, the fshing wessel salfory regula-
Lo state that:

1. Each inflatable liferalt required 1o be equipped with
a S0LAS A or B equipmeént pack must be stowed 50 as
1o float free and awtomatically inflate in the event the
wvessel sinks.

2. Each inflatable liferalt, inflateble buoyant appara-
tus, and any susdliary eraf used in their plice, must be
kept resdily seccssibie for lauaching or be stowed 30 as
1 float feee in the cvenl the vessel sinks,

3. Each hyvdrostatic release valt usod in & Moal free ar-
rangemaent must be approved, {under part 160, subpart
1640062 of this chapier). These approved ypes are

listed in the Coast Gusrd Equipment List publication.

4, Ench float free link used with a buoyant apparsius
o with a life Moat must be centificd. {10 meot Par 160,
Subpart 160073 of this chapier). These arc listed in
The Coest Gunrd Equipment Lisy publication,

Long Island Sound Water Quality Monitoring Program SOP Manual
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TasLE 28,120 (a)—SurvivaL GHarT FOR DOCLUMENTED VESSELS

Aroa Wasms typa Basravil crall meqused
Birpund B mibis o L AL Haral with SOHLAS & pack,
Bty 2050 ke of G W Al Latalaiie [Heiah with 50LAS B pack,
Babwwan 20-50 mior, of cousine, WanT: wWalan ... wrrnnnand B0 il e
Buyied Boutstary Ling, wiihin 20 muips of coandine, coid malan . Al AR1EGHs Bwal,
Boyond Boondwy Line wihn 20 miss of cowsling, wirm | Al it Nosl.
WHE,
Indscha Goundary Lina, cold watem; or Lakes, bags, sounds, eold | 30 fest (11 mobind) or mans n Hegth i Indbatabhs budivan| aporeiud.
wnlirn; O Fibears, coidl watsm, -
(552 \mm e 3G Teal (1% MRS 0 NG e Bona,
fraide Boundey Ling, werm waiers; of Lobes, Days, soends, | Al o,

wierT waliE o Ahis, warm wetore,
sk Lasus. Wl witie

o

5 leal {11 mtee) o eees i g th

ey Lana, Doplnd 3 milos of Soasd in, Wanm walsg ... —...g &
Grea LeRan, within 3 miles of cobsiine, wam waben.. ...

Loka thum 38 loet (11 Skl i g aamae.

J Trilslwbln bisam spperan.

Bsryant apporaka,
Brassyant

aEE

TABLE 28.120{z).—SuUsvIvAL CRAFT FOR UNDOCUMENTED VESIELS WITH NOT MORE THAM 16 INDWIDUALS oy BOARD ©

Aidd Widal tyos Buwrvival ot resguered

Byt 20 e ol i AR Infibaihe by
Beyord Boundary Line, withn 28 mioe of cossibneg, oo walers .| AL 1l i app:
Bapond Bossdany L witin 20 mios of cosdtbss, waim | AL L St
Irsico Boundary Line, ooid welecs; of Lakes, bays, sousds, cond | 38 lel (11 misens) of oo @ Mngin ... Buoyes] sppanius,

wabers; of Hivers, ool males.
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It i= Mlegal for any vessel to dump plastic trash
amywhera in the ocean or navigable walers of
the United States. Annex V of the MARPOL
Trealy is a new international law for a claanar,

15, lakes, rivers, bays,
sounds and 3 miles from

Plastic & garhags, paper, crockery, metal,

medal, rags, erockery,
glass, dunrage, lood,

-~/

ey

safer marine environment. Each violation of
these requirements may result in civil penalty
up to $25,000, a fine of up to $50,000, and
imprisonment up to 5 years.

‘ 3 10 12 miles 12 1025 miles [
ILLEGALTODUMP  J1LLEGAL TO DUMP _ .
A Plastic, dunnage Piastic, dunnage Chulsatte 25 mles
fiing and packing | ining and peching | 'LLEGAL TO DUMP
materials that floal), |~ malerials that floatl. ~ F 8%

also il not ground to
ler=s than one inch:

shore. ans, glass
ILLEGAL TO DUMP /”m’grg '

tha dizposal of garbage /
/ y

e

Slate and local regulations may furiher mestrict
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ATTACHMENT B
Directions

Directions to Windsor
From the LOB, turn Right onto Broad street. Take first exit onto Route 84 East.
Take Exit for Route 91 North.
Take Exit 34 Route 159 Windsor. At the bottom of the Exit turn Left.
Turn Left at the stop light. Pass under the highway, pass the Citgo gas station. The
Windsor Lab is the next driveway on the right.
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Directions to Old Lyme, DEP Marine Fisheries
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From 1-95 North take exit 70, take right at bottom of ramp, take first right onto
Ferry Road, Marine Headquarters is on Left at end of road.

From 1-95 South take exit 70, go straight at bottom of ramp. Go to end of road
and take a Left, you will go back under 1-95. After you go under 1-95 take first right onto
Ferry Road, Marine Headquarters is on Left at end of road.

The easiest way to get to Old Lyme from Hartford/Windsor is to take Route 91 South to
Route 9 South to Route 95 North.
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Directions to Milford, state dock via Route 95
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Take exit #36 from 1-95 (Plains Rd). Go south to triangle. Take the right fork
onto West Clark St. to second light. Turn left onto Bridgeport Ave. (Rt-162). Take
fourth right onto Lafayette St. (between "Angels" and a gas station) Lafayette St.

becomes Rogers Ave. The state dock is 1.5 miles on the left, park behind small building
at rear of parking lot.
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Alternate Route to Milford via Route 95
Take Exit 39A Route 1 South off Route 95 South. At the bottom of the ramp, get in the
far left lane. Bear to the left/stay straight to travel on Cherry Street. Bear Left onto River
Street. In the center of town, turn Right onto North Broad Street. Turn Left in the center
of the green onto High Street. Go straight through the light. Take next Right onto Green
Street. At the end turn Left onto Rogers Ave.
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Directions to Fairfield via Route 95

[-95 south to exit 23 (Kings Highway exit)

Follow Kings Highway and get in Left lane, take left onto Post Rd.
Take first Right onto Old Post Rd. then immediate Left onto Turney Rd.
Follow Turney Rd. to end (ends as driveway to marina)

Tell guard you are with Connecticut DEP and are going out on the DEP boat.

The boat is docked in the first set of docks you come to.
CMAPQVEST. = ¥/ %

(e)
. @ 2005 MapQuest.com, Inc, ©2005 NAVTER
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Directions to CESE in Storrs

From Hartford to Building 4 Annex, 3107 Horsebarn Hill Road, Storrs.

Take 1-84 East.
Merge Onto 1-384 East via Exit 59 Towards Providence.

I-384 East Becomes Rte 44 East. Route 44 becomes Middle Turnpike. Continue on
Route 44.

Turn Right onto Route 195, Turn Left onto Horsebarn Hill Rd.

Alternately, continue on 1-84 East to Exit 68, Route 195. Turn Right at the bottom of
the exit onto Rte. 195, travel for 6.6 miles, turn Left onto Horsebarn Hill Rd.
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ATTACHMENT C
MSDS Sheets

Chemicals used by the Long Island Sound Monitoring Program are not necessarily obtained from
the manufacturers identified on these MSDS sheets. Copies of official MSDS sheets with
emergency contact information are stored in the senior project scientist’s cubicle and in the Right
to Know workstation at the laboratory in Windsor.

KCl

Sodium Sulfite Anhydrous

Manganous Sulfate solution

Alkali-iodide-azide Reagent

Sulfuric acid

Starch Indicator Solution

Sodium Thiosulfate 1.0 Normal

Formaldehyde 37% Solution

lodine Solution (Lugol's)
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http://www.ct.gov/insidedep/lib/insidedep/Qualityassurance/Attach_E_KCl.PDF
http://www.ct.gov/insidedep/lib/insidedep/Qualityassurance/Attach_E_Sodium_Sulfite.PDF
http://www.ct.gov/insidedep/lib/insidedep/Qualityassurance/Attach_E_Manganous.PDF
http://www.ct.gov/insidedep/lib/insidedep/Qualityassurance/Attach_E_Alkali_Iodide.PDF
http://www.ct.gov/insidedep/lib/insidedep/Qualityassurance/Attach_E_Sulfuric_Acid.PDF
http://www.ct.gov/insidedep/lib/insidedep/Qualityassurance/Attach_E_Starch_Indicator.PDF
http://www.ct.gov/insidedep/lib/insidedep/Qualityassurance/Attach_E_Sodium_Thiosulfate.PDF
http://www.ct.gov/insidedep/lib/insidedep/Qualityassurance/Attach_E_Formaldehyde.PDF
http://www.ct.gov/insidedep/lib/insidedep/Qualityassurance/Attach_E_Iodine_Solution.PDF

MATERIAL SAFETY DATA SHEET

Preparation & Last Date Printed: 02/08/06 REV: G
Page 1of 2
KClI

SECTION 1 CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

MYRON L COMPANY 2450 IMPALA DRIVE, CARLSBAD, CA 92010

INFORMATION PHOME #: (760) 438-2021, contact either Jerry Adams or Gary Robinson

BUSINESS HOURS: Monday through Friday 8:00-4:30 p.m. (Pacific Tims)

This and additional Myron L Material Safety Data Sheets (MSDS) are available on the Internst at: httpz//www.myronl.com

CHEMICAL NAME: Aqueous Salt Solution CATALOG NUMBERS: KCI-70, KCI-700, KCI-7000, KCI-70,000,
KCI-18, KCI-180, KCI-1800, KCI-18,000, KCI Special
TRADE NAME & SYNONYMS: Conductivity/TDS Standard CHEMICAL FAMILY:  Incrganic Salts
Solution, KCI Solution
CHEMICAL FORMULA: KCland Hz0 CAS #: Potassium Chloride #7447-40-7
Water #7732-18-5
SECTION 2 PHYSICAL AND CHEMICAL PROPERTIES
BOILING POINT, 760 mm Hg (*C) 102107 SPECIFIC GRAVITY 1.0
FREEZE POINT (°C) -0TC-20 SOLUBILITY IN Hz20, % BY WT. @ 20°C 1002
VAPOR PRESSURE @ 20°C N/A APPEARANCE AND ODOR COLORLESS,
CQODORLESS
VAPOR DENSITY MNIA LIQuUID
PERCENT VOLATILES BY VOLUME N/A EVAPORATION RATE NIA
SECTION 3 FIRE FIGHTING MEASURES
FLASH POINT (TEST METHOD) N/A FLAMMABLE LIMITS MIA Lel M/A Uel N/A
EXTINGUISHING MEDIA NON-FLAMMABLE
SPECIAL HAZARDS & PROCEDURES N/A
UNUSUAL FIRE & EXPLOSION HAZARDS N/A
SECTION 4 STABILITY AND REACTIVITY
STABILITY:  Product stable under normal temperatures and pressures. CONDITIONS TO AVOID Mone known.
REACTIVITY: Same as water. MATERIALS TO AVOID
(N/A) WATER  (NFA) ACIDS  (M/A) BASES
(MNf&) OTHER SPECIFY

SECTION 5 ACCIDENTAL RELEASE MEASURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED:
CLEAN SPILL USING ASSCREENT MATERIALS AND WATER, AND THEN AIR OUT AREA.

SECTION 6 HAZARDS IDENTIFICATION
THRESHOLD LIMIT VALUE: NONE KNOWN.
EFFECTS OF OVEREXPOSURE: IRRITATING TO EYES, MUCOUS MEMBRANES, SKIN AND DIGESTIVE TRACT.
ROUTES OF ENTRY: INGESTION.
CARCINOGENICITY: MATERIAL IS NOT LISTED (IARC, NTP, OSHA) AS A CANCER CAUSING AGENT.
SECTION 7 FIRST AID MEASURES
FIRST AID PROCEDURES:
EYE CONTACT: FLUSH WITH LARGE AMOUNTS OF WATER.
SKIN CONTACT: RINSE WITH LARGE AMOUNTS OF WATER.
INGESTION: DRINK PLENTY OF WATER, DO NOT INDUCE VOMITING, SEEK MEDICAL ATTENTION IF

IRRITATICN PERSISTS.
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02/08/06 REV:G

Page 2 of 2
KCI

SECTION 8 PERSONAL PROTECTION
RESPIRATORY PROTECTION: NOME REQUIRED.
VENTILATION: NOME REQUIRED.

EYE PROTECTION: RECCMMENDED.
PROTECTIVE GLOVES: NOME REQUIRED.
PROTECTIVE CLOTHING: NOME REQUIRED.
SECTION 9 HANDLING AND STORAGE

HANDLING: NORMAL USE DOES NOT GENERATE A HAZARDOUS SITUATION WHEN HANDLED IN ACCORDANCE WITH GOOD
INDUSTRIAL HYGIENE AND SAFETY PRACTICES.

STORAGE: STORE AT RCOM TEMPERATURE.

SECTION 10 TOXICOLOGICAL INFORMATION

TOXICITY DATA: NA
TOXICOLOGICAL FINDING: Tests on laboratory animals indicate material does not produce adverse mutagenic effects.
Cited in Registry of Toxic Effects of Chemical Substances (RTECS)

SECTION 11 DISPOSAL CONSIDERATIONS

EPA WASTE NO. AND DISPOSAL TREATMENT:
MATERIAL DOES NOT HAVE AN EPA WASTE NUMBER AND 13 NOT A LISTED WASTE.

NOTE: ALWAYS CONTACT A PERMITTED WASTE DISPOSER (TSD) TO ASSURE COMPLIANCE AND ACCORDANCE WITH FEDERAL,
STATE, AND LOCAL REGULATIONS.

SECTION 12 TRANSPORT INFORMATION

DOT Shipping Name. ...Non-Regulated

DOT Number.....................Nong

SECTION 13 REGULATORY INFORMATION

TSCA INVENTORY: THE CAS NUMBER OF THIS PRODUCT 15 LISTED ON THE TSCA INVENTORY.
COMPONENT ... ... ... ... ... N/A
SARAEHS(302) . ..............N/A
SARAEHSTOQ(LBS)..... ... .. NA
CERCLARQ(BS). ... ... ... .. NA
OSHAFLOORLIST ... ... ... .. NIA
SABA3I3..................... N/A
DeMinimis for SARA 313 (%) .. ... N/A

SECTION 14 OTHER INFORMATION

DISCLAIMER: This information is believed to be accurate and represents the best information currently available NFPA Hazard Ratings
to us; however, wa make no warranty of merchaniability, or fiilness for any particular use, or any Health: a
other warranty, express or implied, with respect to this information, and we assume no lability Flammability: a
resulting from the use of this information. Users should make their own investigations to detaimine Reactivity: ]
the suitability of the information for their particular needs and purposes. Special Hazards: 0

MSDS APPROVED BY: ,ﬁ%w D, Adame
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Material Safety Data Sheet

Science Stuff, Inc.
1104 Newport Ave
Austin, TX 78753

Phone (512) 837-6020
Chemtrec 800-424-9300
24 Hour Emergency Assistance

|Sectian 1 Identification

|Section 6 Accidental Release Measures

[Product Mumber: |czroa Health: 1 |sweep up and place in suitable i ) for o later disposal.
[Preduct Name: |Sedium Sulfite Anhydrous Laborstory Grade, Granular i -
rraaarchamicar symamyrs | Reactivity |Sect|0n 7 Handling and Storage
| o v | Hazsrd Rating: |Stc|e in & cool, dry, well-ventilated place awsy from ‘Wash sfter handling.
Formula: Na'SOT" ) ) = =

Least Slight Moderate High Extrame Section & Exposure Controls & Personal Pratection
|rTECS: |wez1s0000 ° 1 2 3 4 - SR, o resoi

NIO:

|C AS |CA5# TrETET NA = Not NE = Not Mechanical: [ Hand Protection: Rubber gloves

|Section 2 Component Mixture

[sara 213 [companent

[cAsNumber  [%  [Dim [Exposure Limits:

Ventilation:

Local Exhaust: Eye Protection: Safety Glasses w/ Side Shislds

Other Protective Equipment: YWear appropriate clothing to prevent skin exposure

D ‘SNIUFH Sulfite Anhydrous |CAS# 7757-83-7 100 |W/W |OSHA TWA 2 pmm (a5 SO). STEL 5 ppm (a5 SO

|Section 3 Hazard Identification (Also see section 11)

Harmiful if swallowed. May cause imitation. Avaid bresthing vapors, or dusts. Uss with adequste ventilation. Avoid contact with
=yes, skin, and dothes. Wash sfter ing. Kesp iner closed.

Section 9 Physical and Chemical Properties

|Section 4 First Aid Measures

Harmiful if swallowed, May cause imitation. Avoid bresthing vapors, or dusts. Uss with adequste ventilation. Avoid contact with
=yes, skin, and dothes. Wash sfter ing. Kesp iner closed.

FIRST AID: SKIN: Wash exposed area with soap and water If imitation persists, seek medical sttention

EYES: Wash eyes with plenty of water for at least 15 minutes, lifling lids cocasionally. Sesk Medical Aid. INHALATION: Remove to
fresh air. If not ing, give artificial respiration. If ing is difficult, give cxygen

INGESTION: If swallowed, inducs vomiting immediately sfier giving two glasses of water. Never give anything by mouth to an
UNCoNCIcUs person.

Melting Point: information not available Specific Gravity 1.41
Boiling Point: decomposes@f00 c Percent Volstile by Volume: 0
Vapor Pressure: not appli E icn Rate: not applicable
Vapor Density: not appli E Mot

in Water: apprecisble Auto ignition Temperature: Mot applicable
Appearsnce and Oder: free flowing solid. Lower Flamm. Limit in Air: Mot applicable
Flash Foint: Non-combustible Upper Flamm. Limit in Air. Mot applicable

|Section 5 Fire Fighting Measures

|Section 10 Stability and Reactivity Information

Stability: Stable
Materials to Avoid:
Owxidizing agents, scids

Hazardous Decompasition Produdts:
sulfur dicxide

Hazardous Polymerization:Will Not Occur
Condition to Avoid:None known

‘Cenditions to Avoid: moisture and high humidity

Firs Extinguisher Any means suitable for extinguishing surounding fire

Type:

Fire/Explosion This material is considered non-combustible . However under fire conditions it may decompose to give off
Hazards: sulfur dioxide.

Fire Fighting Wear self: and clothing to prevent contact with skin and
Procedure: clothing.

|Section 11 Additional Information

WARNIMG!! This meterial can produce sulfur dicxides with sxtreme hest (1875°f). Effects of over exposure:mild imstition of the
=yes skin snd upper tract. Acute;irmi of the intestinal tract Chronic: none sre listed. Target organs: eyes,sin
or tract. C: rget organs. Persons with eye.skin or respiratory conditions may be more susceptible.

|DOT Classification: Mot Regulated
DoOT

may changs from time to time. Pleasse consult the most recent version of the relevant regulstions.

Revision Mo:0 Date Entered: 8/1/2005 Approved by: WPF

The information contained herein is believed to be accurate and is offered in good faith for the user's consideration and investigation. No wamanty is

Stuff, Inc. or from an alternate source. Users of this material should satisfy th | by

or implied the or of this i whether from Science

of cument

d madical i that this material may be safely handled
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A Science Lab 4

(Chemicals & Laboratory Equipment Reactivity 0
Personal
Protection
Material Safety Data Sheet
Manganous Sulfate solution, 1.27 Sp.Gr. MSDS
Section 1: Chemical Product and Company Identification
Troduct Hame: Manganous Sulfate solution, 1.27 S5p.Gr. Contact Information:
Zatalog Codes: SLM1258 Sciencelab.com, Inc.
14025 Smith Rd.
~ASHE: Mixturs. Houston, Texas 773596
. US Sales: 1-800-901-T247
TECS: Not applicable. International Sales: 1-281-441-4400
ISCA: TSCA B(b) inventory: Mo products were found. Order Online: Sciencelab.com
I Not available. CHEMTREC {24HR Emergency Telephene), call:

1-800-424-5300
synonym: Manganesss Sulfate solufion, 1.27 Sp. Gr.

. . International CHEMTREC, call: 1-703-527-3887
“hemical Name: Mot applicakle.

. . For non-emergency assistance, call: 1-281-441-2400
~hemical Formula: Mot applicable.

Section 2: Composition and Information on Ingredients

~omposition:

Hame CASE % by Weight
Water TT32-18-5 636
Manganes2{l[} sulfate monohydrate 10034-98-5 364

lNoxicological Data on Ingredients: Manganesell sulfate monchydrate LDS0: Mot available. LCS0: Mot available.

Section 3: Hazards Identification

Yotential Acute Health Effects:
dazardous in case of gkin contact (irritant), of eye contact {iritant), of ingestion, of inhalation {lung irritant).
Jon-corrogive for skin. Mon-permeator by gkin. Mon-corrosive to the eyes. Non-corrosive for lungs.

Yotential Chronic Health Effects:

ZARCINOGENIC EFFECTS: Mot available.

VUTAGENIC EFFECTS: Mutagenic for bactera andlor yeast. [Mangansszll sulfate monchydrate].
TERATOGEMIC EFFECTS: Mot available.

JEVELOPMENTAL TOXICITY: Mot availakle.

The substance may be toxic to lungs, central nersous system [(CHE).

Jepeated or prolonged exposzure fo the substance can produce target organs damage.

p. 1
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Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenzes. In caze of contact, immediately flush eyes with plenty of water for at
least 15 minutes. Cold water may be used. Get medical attention.

Skin Contact:

In caze of contact, immediately flush skin with plenty of water. Cover the iritated skin with an emollient. Remove
contaminated clothing and shoes. Cold water may be used.Wash clothing before reuse. Thoroughly clean shoes
before reuse. Get medical attention.

Serious Skin Contact:
Wash with a dizinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate
medical attention.

Inhalation:
If inhaled, remaove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
medical attention.

Serious Inhalation: Mot available.

Ingestion:

Do MOT induce vomiting unless directed fo do so by medical personnel. Never give anything by mouth to an
unconscicus person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight
clothing such a=z a collar, tie, belt or waistband.

Serious Ingestion: Mot available.

Section 5: Fire and Explosion Data

Flammability of the Product: Mon-flammable.

Auto-lgnition Temperature: Mot applicable.

Flash Points: Mot applicable.

Flammable Limits: Mot applicable.

Products of Combustion: Mot availables.

Fire Hazards in Presence of Various Substances: Mot applicable.

Explosion Hazards in Presence of Various Substances: Non-explosive in presence of open flames and sparks, of shocks.
Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards: Mot available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill:

Dilute with water and mop up, or absorb with an inert dry matenal and place in an appropriate waste dizposal
container. Finish cleaning by spreading water on the contaminated surface and dispoze of according to local and
regional authority reguirements.

Large Spill:
Absorh with an inert material and put the spilled material in an appropriate waste disposal. Finish cleaning by
spreading water on the contaminated surface and allow to evacuate through the sanitary system. Be careful that
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the product iz not present at a concentration level above TLV. Check TLY on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Do not ingest. Do not breathe gas/fumes! vapor/zpray. Wear suitable protective clothing. In
case of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately
and show the container or the label. Avoid contact with gkin and eyes. Keep away from incompatibles such as
oxidizing agents, mstals, acids.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated arza. Do not store above 25°C (77°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Provide exhaust ventilation or other engineering confrols to keep the airborne concentrations of vapors below their
respective threshold limit value. Ensure that eyewash stations and safety showers are proximal to the
woark-station location.

Perzonal Protection:
Splash goggles. Lab coat. “Vapor respirator. Be sure {o use an approved/cerified respirator or eguivalent.
Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. & self contained breathing apparatus should be

used to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist
BEFORE handling thiz product.

Exposure Limits:

Manganesell sulfate monchydrate

TWA: 5 {ma/m3) from OSHA (PEL) [United States]

TWA: 0.2 (mg/m3) from ACGIH (TLVY) [United States]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Mot available.

Taste: Not available.

Molecular Weight: Not applicable.

Color: Not available.

pH (1% solnfwater): Meutral.

Beiling Point: The lowest known value is 100°C (212°F) (Water).
Melting Point: Not available.

Critical Temperature: Not available.

Specific Gravity: 1.26-1.28 (Water = 1)

Vapor Pressure: The highest known value is 2.3 kPa (@ 20°C) (Water).

Vapor Density: The highest known value is 0.62 (Air = 1) {Watsr).
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Volatility: Mot available.

Odor Threshold: Mot available.

Water/Qil Dist. Coeff.: Not available.

lonicity (in Water): Mot available.

Dispersion Properties: See solubility in water.

Solubility: Easily solubkle in cold water, hot water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Mot available.

Conditions of Instability: Incompatible matenals

Incompatibility with various substances: Reactive with oxidizing agents, metals, acids.

Corrosivity: Mon-corrosive in pregence of glass.

Special Remarks on Reactivity: Incompatible with powdered metalz. May react violenthy with hydrogen peroxide.
Special Remarks on Corrosivity: Mot available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact.

Toxicity to Animals:
LD5S0: Mot available.
LCS0: Mot available.

Chronic Effects on Humans:
MUTAGENIC EFFECTS: Mutagenic for bactera andlor yeast. [Mangansszll sulfate monchydrate].
Contains material which may cause damage to the following organs: lungs, cenfral nervous system (CHS).

Other Toxic Effects on Humans:
Hazardous in case of gkin contact (irritant), of ingestion, of inhalation (lung irrtant).
Mon-permeator by skin.

Special Remarks on Toxicity to Animals: Mot available.

Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects (paternal) based on animal data.
May affect genetic material. (Manganssell sulfate monchydrate)

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects:

Skin: May cause skin irritation.

Eyes: May cause eye irrtation.

Inhalation: May cause nasalirespiratory tract irritation.

Ingestion: It may cause gastrointestinal fract irmtation with nausea, vomiting, and diarrhea.
Chronic Potential Health Effects:
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Ingestion: Prelonged or repeated sxposurs may affect liver, blood, regpiration, and metabaolism.
The toxicological properties of this substance have not been fully investigated.

Section 12: Ecological Information

Ecotoxicity: Mot available.

BODS and COD: Mot availakle.

Products of Biodegradation:

Possibly hazardous short term degradation products are not likely. However, long term degradation products may
arise.

Toxicity of the Products of Biodegradation: The products of degradation are less foxic than the product itself.

Special Remarks on the Products of Biodegradation: Mot available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental
control regulations.

Section 14: Transport Information

DOT Classification: Mot a DOT contrelled material {United States).
Identification: Mot applicable.

Special Provisions for Transport: Mot applicable.

Section 15: Other Regulatory Information

Federal and State Regulations: Mo products were found.

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard {29 CFR 15910.1200).
Other Classifications:

WHMIS (Canada): Mot confrolled under WHMIS (Canada).

DSCL (EEC):

R20:22- Harmful by inhalation and if
swallowed.

R36/37138- Irritating to eyes,

respiratory system and skin.

R40- Pozsible risks of irreversible

effects.

52- Keep out of the reach of children.
S36/37- Wear suitable protective clothing and
gloves.

S46- If swallowed, sesk medical advice
immediately and show this container or label.

HMIS [U.S.A.):

Health Hazard: 2
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Fire Hazard: 0
Reactivity: O
Personal Protection: h
Hational Fire Protection Association (U.5.A.):
Health: 2
Flammability: O
Reactivity: 0
Specific hazard:
Protective Equipment:
Gloves.
Lab coat.
Vapor respirator. Be sure fo use an
approvedicertified respirator or

equivalent.
Splash goggles.

Section 16: Other Information

References: Mot availabls.
Other Special Considerations: Mot available.
Created: 10/10/2005 10:40 AM

Last Updated: 10/10/2005 10:40 AM

The informalion above is believed to be accurate and represents the best information currently available fo us. Howsver, we
make no warranty of merchantability or any other warranly, express or implied, with respect fo such informafion, and we
assume no labilify resulfing from ifts wse. Users showld make their own investigations fo determineg fhe switabilify of the
information for their parficuwlar purposes. n no event shall Sciencelab.com be lable for any claims, losses, or damages of any
third party or for lost prafits or any special, indirect, incidental, conseguential or exemplary damages, howsoever arsing, even
if Sciencelab.com has been advised of the possibility of such damagses.
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RI CC A For RICCA, SpectroPure, Red Bird, and Sofutions Plus Brands
Emergency Contact (24 hr) - CHEMTRECE

CHEMICAL Domestic: 500-424-8300

COM PANY Intemnational: TO3-527-38E7

ALKALINE-ICOIDE-AZIDE, ALETERSERG
MSDS

Material Safety Data Sheet

Section 1: Chemical Product and Company Identification

Catalog Mumber:
540, A-170, ZA101410

Product ldentity:
ALKALINE-IODIDE-AZIDE, ALSTEREERG

Manufacturer's Name: Emergency Contact{24 hr) -- CHEMTRECE
RICCZA CHEMICAL COMPAMNY LLC Domestic: B00-424-8300
International: TIO-527-3887

CAGE Code: 0WES53

Address:
445 West Fork Dr
Arlington, TX 78012

Telephone Number For Information:
817-461-5601

Date Prepared: L
51aTIEe Rewvision: 4
Last Revised: 037122101

Db Prinbed: 020772008 7:30:43 am

Section 1. Composition/TInformation on Ingredients

Component CAS Regisiry # Concentration ACGIHTLY OSHA PEL
43-51 Mot Avallable Haot Awvaliatie
Sodium Hydroede 1310-73-2
C 2 mgim3 2 mgim3
Somum Azds 26528908 0.e-10 Mot Avallable Haot Awvaliatie
C 011 mg'm3 Haot Awvaliatie
1£-16 Mot Avallable Haot Awvaliatie
Fotassium lode TEE1-11-D ! '
Mot Avallable Haot Awvaliatie
Balance Mot Avallable Haot Awvaliatie
Water, Celonized T732-18-5
Mot Avallable Haot Awvaliatie

Section 3: Hazard Identification

Emargancy Owarview: CAUTION! Cormoslve. Causes ssvere burns. May be fatal If swallowed. Hammiul I innaled. Wash areas of contact with waler for a1 least 15
minuizs. Call a physician If imtation gevelops. If Ingested, dlute with water and ¢l 3 physldan. Do not Induce vomiEing. Faor eyes. Tlush out with plenty of water for at least
15 minuies. Cal a physician. Reacts wiolently with ackds.

Target Organe: eyes. 6kin, gastrointestinal Iract, respiralony system, cardlovascular system, central nenvous system

Eye Confact Coroslve! Causes Imitation and bums. Can cause burne that may lead to permanent Impalrment of vision, including bindness.

Inhalation: EMects from Inhalation of mis? vary from mild mitation to serlous damage of he upper respiratary fract, depending on severty of exposure.

8kIn Contact: Causes severs bums

Fags 1 of 4
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R] CC A For RICCA, SpectroPure, Ried Bird, and Sciutions Plus Brands
Emergency Contact (24 hr) - CHEMTRECE
CHEMICAL Domestic: E00-424-8300
International: T03-527-38ET7

AW COMPANY

ALKALINE-ICOIDE-AZIDE, ALETERSERG
MSDS

Ingestion: May e fatal # swallowed. Corrashe to mucous mamibranes and may cause peroration of the esophagus and stomach. Symploms may Incluge sbdominal
paln, ble=ding, vamiting, diarhea, fall In bisod pressure.
Chronle EMects/Cancinogenicity: Repaates exposurss to Sodlum Hyoroxige solutians Nas a destructive sfect on tissus.
IARLC - Mo,
HTP - Mo
OSHE - ko,
Reproductiva Information: Reproductve efzcts clted In Regising of Toxic Effects of Chemical Substances’ for Potassum lodide.
Teratology (Birih Defect) Informafion: Mutation data cited In ‘Registry of Toxle Efects of Chemical Substances for Potassium lodide. Wutation data ciizd in
‘Registry of Toxlc Effects of Chemical Substances’ for Sodlum Azde. Mutalon data ched In ‘Reglslry of Toxlc EMects of Chemical Substances’ for Sodium
Hydromie.

Section 4: First Aid Measures - In all cases, seel: qualified evaluation.

Eye Contact: irigate Immediately win large guaniity of water for 3t least 15 mirutes. Call 3 physician If imeation cevelops.
Inhalation: Remaove to fresh alr. Give artifical respiration If necessary. if breathing IS d=ficul, give caygen.

8kIn Contact: Flush with plenty of waser for &t least 13 minutes. Call & physiclan I Imitaion develaps.

Ingestion: Do nat Induce vamiting. Sve large quandty of water. Call a physiclan Immediately.

Section 5: Fire Fighting Measure:

Flash Point: hat Avalable. Mathod Usad: Mot Avalables.

LFL: Mot Avallaile. UFL: Mot Avaliabie,

Extingulshing Medla: LUse any means sutabils for extinguishing surmounding fire. Adoing water 10 causic solulions wil generale 3 large amount of neat.

Fire & Explosion Hazards: Mot consldered 1o be a fire or explosion hazard Can react with ceraln metals, such as aluminum, io generate lammabie Hydrogen gas.
Fire Fighting inafructions: Liss normal procedures/nsiructions.

Fire Fighting Equipmant: Use protective clathing and creatning equipment appropniate *or the sumsunging firs.

Section & Accidental Release Measures

Collect quid and dlute with water. Meutralize with diute ackd solutions. Do not aliow the pH to go balow E.5. If the newtralzed solution becomss adidic, lowic Hydrazole
Acid Tumes will b= generated. Releass to draln wih large excess of waber If local regulations allow. Far larger spills, absorb with sultable material (vermicullie, clay, eic.).
Coilect the solld reshdue and save for disposal. CERCLA reporiaible quantity for Sodium Hydroxide ks 1,000 pounds. Amount of Sodium Azie |5 wary low, area may be
decontaminated win 10% Cerlc Ammanium Mitrate Solutlon.

Section 7. Handling and Storage

A5 Wi dl chemicals, wash hanos thorughly after nanding. Avokd contact wih eyes and s4in. Protect fom freszing and physical damage.Do not mix win ackds.Contact
with 3cig generates toude Hydrazols Acld fumes.

Safaty Storage Coda: Comosive

Section 8: Exposure Control Personal Protection

Enginaering Controds: Mo Bpecic controis are needsd. Normmal room ventliation 15 adeguats.
Resplratory Profection: Mormal room wentiation |s adequate.

8xIn Protection: Chemizal reslstant gioves.

Eye Profacflon: Salety glasses or goggies.

Section 9: Physical and Chemical Properties

Appagrsncs: Clear, colorizss liguid pH: =12

Odor: Ddorless Bolling PoInt[°C): Approzimatzly 104
Solubliity In Watar: infinit Malting Poinf[=C): Mot Avallabie.
Specific Gravity: Appromately 1,55 \iapor Prasgure: Not Applcale.

Fage 2 of 4
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RJ CC A For RICCA, SpectroPure, Ried Bird, and Soiutions Plus Brands
Emengency Contact (24 hr) - CHEMTRECH

CHEMICAL Diomestic: 300-424-0300
COMPANY International: T03-527-3867
HSDS ALKALIKE-ICDICE-AZIDE, ALETERBERS

Section 10:- Stability and Reactivity

Chemical 3tabligty: Stable under nomal condtions of use and s20rage.

Incompatibilty: ACIdE, OFganks NAIogEN compounds, metals such a8 auminum, in and Zng.

Hazardows Decomposition Produsts: Sodum Cxkde, decomposlion by reaction with certain metals releases fammable and explosive Hydrogen gas.
Hazardows Folymearizadion: WD nol ocour,

Section 11. Toxicological Information

LDSD, Oral, Rak {Sodum Azide) 27 myglkg, desals of toxlc effects not reported ofher than lehal dose value. miation data: skin, rebioit: 500 mg/24H severs; eye, rabbit
=D 924+ severe. Ivesligated a5 a mutagen (Potassium lodidz, Sodlum Azide and Soolum Hydrogkde),

Section 11. Ecological Information

Ecntoxioniagioal Information: Soclm Hydrodoe haz high acute and chmonk toxily to aouatis e The toelosy i Infuenced by e hardness and alkalinty of the
ragahing Waer. INsUMcient data are avallatie to svaluate the snor and lang t=m efiacts 1o piants, birds and land animals. Sodum Azite s expacted 10 be vary todc ta
aquatic iMe.

Chemical Fate Imformation: Sodum Hydraside |s not expected fo acoumulate in the edible tssues of aguatic e that are normally consumed by humans. Sodum Azige 5
not expected o bisdegracs; 15 expectad to leach Into groundwater, and may be moderately degraded by phoalysls.

Section 13. Disposal Considerations
Keutralze with diute acid sclutiors. Do not allow pH 1o fall below 3.5. Wash the resulting solution doven the drain vl plenty of waler I local regulations alow. 1 not
aliowed, cortainenze for proper dlsposal win & RCRA approved waste disposal Taclity. AMays clspose of In accordance with local, siate and *=0eral regUiations.

Section 14. Transport Information

Fart Mumbers: £40-1, 540-16, S40-22, A-170 100RIL, A-170 4-LT, A-170 S00KL, A-170LT

0.0.T. Shipping Kame: Soalum Hydroeide Solution
[L0.T. Hazam Class: §
LUK/ HLA. Humber: UN1524

Packing Group: I
D.00T. Label 3

Section 15. Regulatory Information (Not meant to be all inclosive - selected regulation represented)

08HA status:These lems meet the OSHA Hazam Communication SiEndard (29 CFR 1910.1200) definiion of 3 hazardous matenal
TECA Statws:All componants of this salution are listed an the TSCA Invenbary or are mixtures (hydrabes) of Rems |Ised on the TSCA Inventony.
Sara Title 1l
Seotlon 302 Extremaly Hazardows Substanses: Mot Applicaiia.
seotlon 311312 Hazardous Catagories-AcUte, Chronic, Reactivity: Yes Flra, Pregsura: Mo
geotlon 313 Toxls Chembeals: Mot Applicable.
Calformnla: kione Repartsd.
Fenneylvanla: Sodium Azide |5 lstad a8 an Enviranmentsl Hazard on the state's Hazamious Substances List Sodium Hydroxide |s Bsted 36 3n
Environmental Hazand on the slate’s Hazardous Substanoes List.
RORA status: PI0S
CERCLA Reporiables Guamtiy: Sodum Azkde - 1,000 pounds. Sodum Hydnosige - 1,300 pounds.

FPage 3074
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RICCA

CHEMICAL
== COMPANY

MSDS

WHMIE: E- Comosive Maberal.

Section 16. Other Information

KFP& Ralings:

Heam: 3 Flammabily: 0 Reactvity 1
FMIS Ratings:

Heal: 3 Flammabily: 0 Reacivity: 1

Rev 1, §19-59 (Saction 6) revised spill procedurs to neulrallze solution.

Rewv 2, 12-10-24: (Sachon 1) Revisad emergency kziaphonz number to CHEMTRECS: 800-£24-3300.

Rew 3, &-20-2000: Reformatled 1o Microsofé: Wand Trom WardPeriackd.
Rew &, 10-09-2001: Reformathed to ekactronic data fomat.

For RICCA, SpectroPure, Red Bird. and So'utions Plus Brands

Emergency Contact (24 hr} — CHEMTRECHE
Ciomesticc 300-424-2300
International: T03-527-38E7

ALKALIKE-CDIDE-AZIDE, ALETERBERS

Special Notice Keyhane

Protacshe EquUIpmEntS [Probacive Eyewear, Goves)

When handled propery by qualified personnel, the product described herein does not present a signifizant health or safety hazard. Alteration of its
characteristics by conceniration, evaperation, adaiton of other substances, or other means may present hazards not specifically addressed herein
and which must be evaluated by the user. The infermation furnished herein is befeved to be accurate and represents the best data currently
available 1o us. Mo wamanty, expressad or mplhed. is made and RICCA CHEMICAL COMPANY assurnes no legal responsibilty or liabdity

whatsoever resuting from its use.
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| teckcominco
|

SULFURIC ACID
MATERIAL SAFETY DATA SHEET

SECTION 1. PRODUCT AND COMPANY IDENTIFICATION

Product ldentity: Sulfuric Acid {23 percent)

Manufacturer: Supplier: MSDS Preparer:

Teck Cominco Metals Lid. Teck Cominco American Incorporated Teck Cominco Metals Ltd.
Trail Operations Industrial Chemizals G00 - 200 Burrard Street
Trail, British Columbia 15218 East Euclid Avenue Vancouver, British Columbia
ViR 4L8 P.O. Box 3087 VEC 3L

Emergency Telephone: 250-384-4214 Spokane, WA 28218-1815
Date of Last Review/Edit: December 15, 2003.

Product Use: Used in the manufacturing of chlorine dicxide (a pulp and paper bleaching chemical), in the manufacturing of
phosphate and sulphate fertilizers, in the manufacturing of metal sulfates, as a metal pickling chemical and as a component of lead
storage batteries.

SECTION 2. COMPOSITION 7 INFORMATION ON INGREDIENTS

Hazardous Approximate CAS. Occupational Exposure Limits LDn [ LCsn

Ingredient Percent by Weight Number {OELs) Species and Route

Sulfurie Acid B3 TEA483-2 OSHA PEL  1mgim_ LD orl-rat 2140 ma'k
ACGIH TLV 1 r"'g.""n3 LCegs ihl-rat 510 mgfm V2H
MIOSH REL 1 mgim® LCgs ihl-mouse 320 mgim J2H

MNOTE: OELs for individual jurisdictions may differ from OSHA PELs. Check with local authornities for the applicable OELs in your jurisdiciion.
CQEHA - Oocupational Safety and Health Administration; ACGIH - Amenican Conference of Governmental Indusirial Hygienists: NIOSH - Mational
Institute for Occupational Safety and Health. OEL — Occupational Exposure Limif, PEL — Permissiole Exposure Limit, TUW — Threshaold Limit WValue,
REL — Recommended Exposure Limit.

Trade Mames and Synonyms: Oil of vitniel, electrolyte acid, battery acid, matting acid. H2504.

SECTION 3. HAZARDS IDENTIFICATION

Emergency Overview: A strong mineral acid present as a coloress and cdorless oily liguid when pure but may appear yellow fo
dark brown when impure. Extremely cormosive to all body fissues, causing rapid tissue destruction and serious chemical burns.
Zkin or eye contact requires immediate first aid. Can decompose at high temperatures forming toxic gases such as sulfur oxides.
MNon-flammakle but reacts violently with water generating large amounts of heat with potential for spattering of the acid. Can react
with combustible materials to generate heat and ignition. Reacts with most metals, particularly when diluted with water, to form
flammable hydrogen gas which may create an explosion hazard. It is highly toxic o aguatic organisms and plant life.

Potential Health Effects: Sulfuric acid is not very volatile and workplace exposures are therefore primarily due to accidental
splashes or to processes or actions that generate an acid mist. tis extremely corresive to all body fissues, causing rapid fissue
destruction and serious chemical burns on contact with the skin or eyes. Skin or eye contact requires immediate first aid.
Inhalation of sulfuric acid mist ar fumes may produce irftation of the nose, throat and respiratory tract. High levels of acid mist are
alsa irmtating to the skin and eyes. Chronic inhalation of acid mist may cause pitting and ercsion of tooth enamel. Sulfuric acid is
not listed as a carcinogen by OSHA, NTP, 1ARC, ACGIH or the EU. 1ARC, the ACGIH and the MTPF have concluded there is
sufficient evidence that occupational exposure to strong inorganic acid mists containing sulfuric acid is carcinogenic or potentially
carcinogenic to humans. (see Toxicological Information, Section 11)

Potential Ecological Effects: Itis highly toxic to agquatic organisms and plant life but dees not bisaccumulate or concentrate in
the food chain. (522 Ecological Information, Section 12)

EU Risk Phrase: R35- Causes severe burns.

Decarmber 15, 2003 Sulfuric Acid Pag= 1 of B
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[ SECTION 4. FIRST AID MEASURES

Eye Contact: Immediate’y flush with warm, running water, including under the eyelids, for at least 15 minutes. Seek medical
attention immediate’y. Flushing must begin immediately if permanent eye tssue damage is 1o be avoided.

Skin Contact: Immediately remove contaminated clothing and foctwear under shower and thoroughly flush affected area. Seek
mmediate medizal attention. Discard contaminated clothing, shoes and leather goods (2.9 watch bands, belts, etz.).

Inhalation: Remowe victim from exposure area 1o fresh air immediate’y. [(fbreathing has stopped, give artificial respiration.
Medical oxygen may be administered, if ava’able, where breathing is difficult. Sesk medical attention immediately.

Ingestion: If victim is conscious and can swallow, dilute stomach contents with 2 to 4 cupfuls of water or milk. Do not nduce
wvomiting. Sesk medical attention immediately and bring a copy of this MSDS. Never give anything by mouth to an unconscious
DEerscn.

SECTION 5. FIRE FIGHTING MEASURES

Fire and Explesion Hazards: Suffurc acid is not flammable or combustible. However. fires may result from the heat generated
by contact of concentrated sufurc acid with combustible materials. Sulfuric acid reacts with most metals, especially when diluted
with water_ to produce hydrogen gas which can accumulate to explosive concentrations inside confined spaces. |t reacts viclently
with water and organic matenals evolvng a considerable amount of heat and is very hazardous when in contact with carbides,
cyanides, and su'fides.

Extinguishing Media: Use dry chemical or carbon dicoode extinguishers. Use water spray 1o coc! fre-exposed containers. Use
water only if absolutely necessary and DO MOT USE WATER DIRECTLY OM ACID as a viclent reaction may ocour resulting n
spattering of the acid.

Fire Fighting: Fire fighters must be fuly trasned and wear fu'l pretectve clothing including an approved, selfcontained breathing
apparatus which supplies a positive air pressure within a full face-piece mask. Forfires close to a spill or where vapors are
present. use acid-resistant personal protective equipment.

Flashpaint and Methad: Mot Appicable.

Upper and Lower Flammable Limit- Not Applicab’s.

Autoignition Temperature: Not Applicable.

SECTION 6. ACCIDENTAL RELEASE MEASURES |

Procedures for Cleanup: Contrel source of release if possible to do safely. Contain spit, isc'ate hazard area. and deny entry fo
unauthorized personne’. Dike area around spifl and purmg uncontaminated acid back 1o process if possible. Meutralize spille

material with alkali such as sodwum carbonate or sodium bicarbonate, seda ash, lime or limestone granules. If neutralized with lime
rock or soda ash, good ventilation is reguired during neutralization becauss of the release of carbon dioxide gas. Allow to stand for
1-2 hours to complete neutralization. then absorb any Fguid in solid absorbent such as vermicu'ite or clay absoroents. Place
spiled material in suitable labe'sd containers for fina! disposal. Treator dispose of waste spilled material and/or contaminated
absorbent material in accordance with all local, regional and national regulations.

Personal Precautions: Acid resistant proteciive clothing and gioves. Sleeves and pant legs shou'd be worn cutside, not ucked
nto gloves and rubber boots. Use close-fiting safety goggles or a combination of safety goggles and a face shield whers
splashing is a possibdity. Respiratory protection eguiprment should be wom where exposure to hazardous levels of mist or fume s
possible.

Environmental Precautions: This product can pose a threat to the environment. Contaminaton of seil and water should be
prevented. Keep spillage from entering ground, streams or sewers.

SECTION 7. HAMDLING AND STORAGE

Store in a dry. cool. well-entilated area away from incompatible substances. Keep in tightly c'osed containers which are
appropriately labeled. Do neta'low contact with water. Do not store near a'kaline substances. Always praclice good persona
hygene. Refrain from eatng, drinking. or smoking 'nwork areas. Thoroughly wash hands before eating, drinking, or smoking.

December 15, 2003 Sulfuric Ackd Page 2of 5
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EU Safety Phrase(s): 528 - in case of contact with eyes, rinse immediately with plenty of water and seek medical adwice; 530 -
never add water to this product; 545 - In case of accident or if you fee! unwell seek medical advice immediately (show the label

where possible].

SECTION 8. EXPOSURE CONTROLS { PERSONAL PROTECTION |

Protective Clothing: Protective clething and gloves as well as glasses, gopgles or face shield. Appropriate protective clothing
should b= worn where any possiblity exists that skin contact can occur. Use close-fiting safety goggles or a combination of safety
goggles and a3 face shield where any possibility =xists that eye contact can ococur. An eyewash and quick drench should be
provided. Workers should wash immediately when skin becomes contaminated and a1 the end of each work shift.

Ventilation: Use adequate loca’ or general ventilation to maintain the conceniration of sufuric acid asrosol mists below
recommended cccupational exposure limits.

Respiratory Protection: Where sulfuric acid mists are generated and cannot be centrolied to within acceptable levels, use
appropriate NIO5H-approved respiratory protection equipment (a combination of a 42CFRE4 Class N, R or P-100 particulate fiter
and an acid gas cartrdpe). Mote: sufunc acid mist also causes eyes imiation 3t high concentrations and a full face respirator or
supplied a'r respirator may be necessary in some cases.

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance: Odor: Physical State: pH:
Clear, Colorless, Oily Liquia  Cderless when cold Liquid Concentration dependant
=0.1{23% Saln),
0.3 (5% or 1N Sal'n}

Vapor Pressure: Vapor Density: Boiling Peint'Range: Freezing/Melting
<0.04 kPa (<0.3mmHg} & 34 (air=1} 2B0°C Point/Range:
25°C -35°C

Specific Gravity: Evaporation Rate: Coefficient of Water/Oil Cdor Thresheold:
1.64 Mot Applicable Distribution: = 1 mgim®

No Data Available
Solubility in Water:
Complete'y solublze with gensration of heat

SECTION 10. STABILITY AND REACTIVITY

Stability & Reactivity: Stabée under normal temperatures and pressures. Decomposes at 340°C into sulfur tricxide and water.
Extremnely reactive with metals, alkalis and many other organic and morganic chemicals. Hazardous gases such as hydrogen

cyanide, hydrogen sulfide and acetylene are evolved on contact with chemicals such as cyanides. sulfides and carbides. Contact
with combustble organic matier may cause firg or explosion. Dilution with water generates excessive heat and spattering or
boiling may ocour. Always add acid towater, NEVER ADD WATER TO ACID.

Incompatibilities . Combustible materia's. organic materals, oxidizers, amines, bases. waber, excess heat, and metals.

Hazardous Decomposition Products: Sulfur diceide. sulfur tnoxide.

| SECTION 11. TOXICOLOGICAL INFORMATION

General: Concentrated sulfuric acid exeris a strong comosive action on al tssues due to its severe dehydration action {remowving

water from tissues). The severity of the chemica’ burn produced by the concentrated acid is proportiona’ to the strength of the acid

and the duration of contact Burns are deep but typically not severely painful. Prolonged exposure to dilutz solutions or acid mists

may bead to ritation of the eyes and skin causing chronic conpunctivitis and dermatitis. Imhalation of sulfunc acid mist or fumes
may resu't in imiation of the respiratory tract possibly leading to laryngeal spasm. Asthmatics may be more senstive o inhatng
sufuric acid mesis. JARC and the ACGH have concluded there is sufficient evidence that occupational exposure 1o strong
norganc acid mists contaming sulfuric acid is carcinegenic or potentially carcinogenic to humans.

Acute:
Skin/Eye: Splashes can cause severe eye bums and may cause irreversible eye injury and possible blindness. Skin contact

results in severz bums and may result in permanent scarring. High levels of sufurc acid mists and a=rosols are also imtating to
the eyes and skin.
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Inhalation; Inhalaticn may cause severs irmtation of the respiratory tract with sore throat, coughing, shortness of breath, larynges’
spasm and delayed lung edema. These sympioms may be aggravated by physical exerton.

Ingestion: ‘ngeston is unl&ely in industrial use but witl result in severe bums to the mouth, throat, escohagus and stomach which
could lead to permanent damage to the digestwe tract. Small amounts of acid can also enter the lungs during ingestion or
subsequent vemiting and cause s=rious lung injury.

Chrenic: Prolonged exposure to dilute solutions or mists may result in eye rritation (chronic conjunctivitis) and produce skin
dermattis. Exposure to high concentratons of acd mist has caused erozion and discoloration of the anterior teeth. Sulfuric acid s
not listed as a carcinogen by O5HA, National Towco’ogy Program (NTP). Intemational Agency for Research on Cancer (JARC]),
ACGIH orthe EU. |1ARC has concluded that there is sufficent evidence that cecupational exposure to strong inorganic acid mists
containng sulfuric acid is carcinogensc to humans, resulting in an increased mcidence of pimarily laryngeal cancers. The ACGIH
ists strong inorganic acid mists containing sufurc ac9d as a suspect human carcinogen (A2) and the NTP have recently re-
classified strong inorganic acid mists confaining sulfuric acid to a known human carcinegen. O5HA and the EU do not list sulfuric
acad mist as a carcinogen.

| SECTION 12. ECOLOGICAL INFORMATION |

Sulfuric acid is very comosive and is highly toxic to aguatic and terrestrial Fe at low concentrations.

| SECTION 13. DISPOSAL CONSIDERATIONS |

Do not wash down dram or aow o reach natural watercourses. Dispose of neutralized waste consistent with regulatory
reguirements. |f neutra'ized with lime rock or soda ash, good wventilation 's reguired during neutralzation because of the release of
carbon doxide gas.

SECTION 14, TRANSPORT INFORMATION

Proper Shipping Mame Transport Canada and U5, DOT.. Suffuric Acid

Transport Canada and U5 DOT Hazard Classfication ... -.Class 8, Packing Group |
Transport Canada and U.5. DOT Preduct Identification Mumber.._. UM1830

Marine Pollutant..._... Mo

MO Classification .. Class 8

SECTION 15. REGULATORY INFORMATION

L5,
Listed on TSCA Inveniory Yes
Hazardous Under Hazard Communication Standard.. .o fes
CERCLA Secton 103 Hazardous Substances . Sulfuric Acid Yes R 1000 Ibs. (454 kg.)
EPCRA Section 302 Extremely Hazardows Substance .. es RQ: 1000 lbs. (454 kg )
Threshald Planning Guantity: 1000 lbs.
EPCRA Section 3117312 Hazard Categories ... Immediate (Acute) Health Hazard - Cormosive
Immediate [Acute) Health Hazard - Highly Towic
EPCRA Section 313 Toxic Release Inventory._... Sulfuric Acid CAS ND. TEO4-238
Percent by Weight 83
CANADIAM:
Listed on Domestic Substances List fes
WHMIS Classfication Controlled Product. Classification D1A (Immediate &

Serious Toxic Effects), E (Comosive Material)
EURCPEAN UNION:
Listed on the European Inventory of Exsting

Commercial Chemical Substances (EIMECS). Yes
EU Classification-._... Corosive
December 15, 2002 Sulfuric Ackd Page 4 of 5
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[ SECTION 16. OTHER INFORMATION

The informaton in ths Material Safety Data Sheet is based on the folowing references:

- American Conference of Governmental Industrial Hygienists, 1991, Documentation of the Threshold Limit Va'ues and Biolegcal
Exposure Indices, Gth Edition plus updates.
- American Conference of Governmenta’ Industial Hygienists, 2002, Guide to Oecupabional Exposurs Values.

- American Conference of Govemmental Industrial Hygrenists, 2003, Threshold Limit Walues for Chemical Substances and Physica
Agents and Bio'ogical Exposure Indices.

- Canadian Centre for Occupational Health & Safety CHEMINFO Record Mo. 122 - Sulfuric Acid, 2003-04.

- Commission de |a sanié et |3 sécurité du travail. Service du Répertoire toxicologigus, Acide Sulfurigue, 2000-03.

- Eurocpean Economic Community, Commissicn Directives B11155EEC, 8321/EEC, and GT/54B/EEC.

- Indusiry Canada, Controlled Products Regulations SOR/EE-G6. as amended.

- Internaticnal Chemical Safety Cards (WHOAPCSALO), IC5C:0362 — Sulfuric Acid (Rewsed Oct 2000).

- Merck & Co., Inc.. 2001, The Merck Ind=x. An Encyclopedia of Chemicals, Drugs, and Biclegca's. Thirteenth Edticn.

- Mational Library of Medicine, Mational Toxcology Information Program, 2003, Hazardous Substance Data Bank.

- Patty's Tosscology, Fifth Edition. 2001: E. Bingham, B. Cohrssen & C.H. Powell, Ed.

- Sax, M. lrving, 1982, Dangsrous Propertes of Industrial Materials, Seventh Edibion.

- 5. Department of Health and Human Senvices, National Institute for Docupaienal Safety and Health. NIOSH Pocket Guide to
Chemizal Hazards, CD-ROM Edition DHHS (MIOS5H) Publicstion Mo, 2001-145, August 2001,

- L5 Depariment of Health and Human Services, Pubbe Health Service. Agency for Toxic Substances and Disease Regisiny,
Toxicological Profile for Sulfur Trowide and Sulfuric Acid, December 1883,

- W5, Occupational Safety and Health Administration. 1988, Code of Federal Regulations, Title 28, Part 1210.

- Urben, P.G., 12B5, Bretherick’s Handbook of Reactive Chemica! Hazards, Fifth Editon.

Notice to Reader

Although reasonable precautions have been taken in the preparation of the data contained herein, it s offered so'ely for your
nformation, consideration and mvestgation. Teck Cominco Amercan Incorperated extends no warranty and assumes no
responsibility for the accuracy of the content and expressly disclams all liabilidy for refance therecn. This matenal safety data
sheet provides guidelines for the safe handling and processing of this product; it does not and cannot adwse on all possible
situations. Therefore. your specific use of th's product should be evaluated 1o determing if additiena’ precautions are required.
Indiwiduals exposed to this product should read and understand this information and be provided perinent training prior fo working
with this product.
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Personal
Protection

Material Safety Data Sheet
Starch Indicator Solution, 0.05% MSDS

Section 1: Chemical Product and Company ldentification

Product Mame: Starch Indicator Solufion, 0.05% Contact Information:

Catalog Codes: SLS2653 Sciencelab.com, Inc,
14025 Smith Rd.

CASH: Mixture. Houston, Texas 77396

LIS Sales: 1-800-901-7247

RTECS: Not applicable. International Sales: 1-281-441-4400

TSIC;.: TSCA &(b) inventory: Salicylic acid; Water; Starch Order Online: Sciencelab.com

z: Neut available. EEEEIHJEEQCE.‘E?;HR Emergency Telephone), call:
Synonym: International CHEMTREC, call: 1-703-527-3887
Chemical Name: Mot applicable. For non-emergency assistance, call: 1-281-441-4400

Chemical Formula: Mot applicable.

Section 2: Composition and Information on Ingredients

Composition:

Hame CAS # % by Weight
Salicylic acid 89-T2-7 0.62
Water T732-18-3 993
Starch soluble S005-54-9 0.05

Toxicological Data on Ingredients: Salicylic acid: ORAL (LDS0): Acute: 891 mafkg [Rat]. 480 mg/kg [Mouss]. 1200 mgika
[Rabbit].

Section 3: Hazards ldentification

Potential Acute Health Effects:
Slightly hazardous in case of skin contact (iritant, permeator), of eye contact (irrtant), of ingestion, .
Mon-corrosive for skin. Mon-corresive o the eyes. Non-corrosive for lungs.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Mot available.

MUTAGENIC EFFECTS: Mutagenic for bacteria andlor yeast. [Salicylic acid].

TERATCOGENIC EFFECTS: Mot availahle.

DEVELCOPMENTAL TCXICITY: Classified Reproductive systemitoxinffemale, Development toxin [POSSIBLE]
[Salicylic acid].
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Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediataly flugh eves with plenty of water for at
least 15 minuies. Cold water may be used. Get medical attention if irrtation cocurs.

Skin Contact:
Wash with socap and water. Cover the irritated skin with an emcllient. Get medical attention if irmtation develops.
Cold water may be used.

Serious Skin Contact: Mot available.

Inhalation:

If inhaled, remove to frezh air. If not breathing, give artificial respiration. If breathing is difficult, give cxygen. Get
medical attention.

Serious Inhalation: Mot available.

Ingestion:

Do MOT induce vomiting unless dirscted to do so by medical personnel. Never give anything by mouth to an
unconzcicus peraon. If large quantities of thiz material are swallowed, call a physician immeadiately. Locsen tight
clathing such az a collar, tie, belt or waistband.

Serious Ingestion: Mot available.

Section 5: Fire and Explosion Data

Flammability of the Product: Mon-flammahle.

Auto-lgnition Temperature: Mot applicable.

Flash Points: Mot applicable.

Flammable Limits: Mot applicable.

Products of Combustion: Mot available.

Fire Hazards in Presence of Various Substances: Not applicable.

Explosion Hazards in Presence of Various Substances: Mon-sxplosive in presence of open flames and sparks, of shocks,
of heat.

Fire Fighting Media and Instructions: Mot applicable.
Special Remarks on Fire Hazards: Mot available.

Special Remarks on Explosion Hazards: Mot available

Section 6: Accidental Release Measures

Small Spill:

Dilute with water and mop ug, or aksorly with an inert dry material and place in an appropriate waste disposal
container. Finigh cleaning by spreading water on the contaminated surface and dispose of according to local and
regicnal authority requirements.

Large Spill:
Absork with an inert material and put the spilled material in an appropriate waste disgosal. Finizh cleaning by
spreading water on the contaminated surface and allow fo evacuate through the sanitary system.

p. 2
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Section 7: Handling and Storage

Precautions:
Feep locked up.. Do not breathe gasfumes! vapor/spray. Wear suitable protective clothing. If you feel unwell,
seek medical attention and show the label when possible.

Storage: Keep container tightly clozed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering confrols to keep the airbome concentrations of vapors below their
respective thresheld limit value.

Perzonal Protection: Safety glazses. Lab coat.

Perzonal Protection in Case of a Large Spill:

Splash gogales. Full suit. Boots. Gloves. Suggested protective clothing might not be sufficient; consult a
specialist BEFORE handling this product.

Exposure Limits: Mot available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: CGdorless.

Taste: Not available.

Molecular Weight: Mot applicable.

Color: Colorless.

pH (1% solniwater): Neutral.

Beoiling Point: The lowest known valus iz 100°C (212°F) (Water).
Melting Point: Mot available.

Critical Temperature: Mot available.

Specific Gravity: The cnly known value is 1 (Water = 1) (Water).
Vapor Pressure: The highest known value is 2.3 kPa (@ 20°C) (Water).
Vapor Densgity: The highest known value iz 062 {Ar = 1) {Water).
Volatility: Mot available.

Odor Threshold: Mot available.

Water/Oil Dist. Coeff.: Mot available.

lenicity (in Water): Mot available.

Dispersion Properties: See solubility in water, acetone.

Solubility:
Easily zolule in cold water, hot water.
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Soluble in acetone.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Mot available.

Conditions of Instability: Incompatible materials

Incompatibility with various substances: Mot available.

Corrosivity: Mon-corrosive in presence of glass.

Special Remarks on Reactivity: Light, moisture, Iron salts, spirt nitrous ether, lead acetate, iodine [Salicylic acid)
Special Remarks on Corrosivity: Mot available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact.

Toxicity to Animals:
LD50: Mot available.
LZ50: Mot available.

Chronic Effects on Humans:

MUTAGENIC EFFECTS: Mutagenic for bacteria andlor yeast. [Salicylic acid].

DEVELOPMENTAL TOXICITY: Classified Reproductive systemitoxinfemale, Development toxin [POSSIBLE]
[Zalicylic acid].

Other Toxic Effects on Humans: Slightly hazardous in caze of skin contact (irritant, permeator), of ingestion, of inhalation.
Special Remarks on Toxicity to Animals: Mot available.

Special Remarks on Chronic Effects on Humans:

May affect genefic material (mutagenicity) based on animal studies. May cause adverse reproductive effects.
Teratorgenic, Embryotoxic andfor foetotoxic in animal studies. Human: Transferred into maternal breast milk.
(Salicylic acid)

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects:

Skin: May cause skin irritation.

Eyes: May cause eye irmtation.

Inhalation: May cause respiratory tract irmitation.

Ingestion: May cauze gastrointestinal tract irritation.

The toxicological properties of this substance have not been fully investigated.

Section 12: Ecological Information

Ecotoxicity: Mot available.
BODS and COD: Mot available.

Products of Bicdegradation:
Possibly hazardous short term degradation producis are not likely. However, long term degradation producis may
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arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Mot available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental
contral regulations.

Section 14: Transport Information

DOT Classification: Mot a DOT controlled matenal (United States).
Identification: Mot applicable.

Special Provisions for Transport: Mot applicable.

Section 15: Other Regulatory Information

Federal and State Regulations: TSCA 8(b) inventory: Salicylic acid; Water, Starch soluble
Other Regulations: Mot available. or of its ingredients
Other Classifications:
WHMIS (Canada): Mot controlled under WHMIS (Canada).
DSCL (EEC):
Thiz proeduct is not classified according
fo the EU regulations.
Mot applicable.
HMIS (U.5.A.):
Health Hazard: 1
Fire Hazard: 0
Reactivity: 0
Personal Protection: a
Mational Fire Protection Association (U.5.A.):
Health: 0
Flammability: O
Reactivity: 0
Specific hazard:
Protective Equipment:
Mot applicable.

Lak coat.
Mot applicable.
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Safety glasses.

Section 16: Other Information

References: Mot available.

Other Special Considerations: Mot available.
Created: 10/10/2005 12:10 PM

Last Updated: 10/10/2005 12:10 FM

The information above is belisved fo be accurafe and repressnts the best information currently avaliable fo us. However, we
make no warranty of merchantability or any offher warranty, sxpress or implied, with respect fo such informafion, and we
assume no Fabilty resulting from its wse. Users shouwld make their own invesfigalions fo dsfermine the swifabiiity of the
information for their parficular purposss. In no event shall Sciencelab.com be liabls for any claims, losses, or damagss of any
third party or for lost profits or any special, indirect, incidental, consequential or sxemplary damagss, howsoever ansing, even
if Sclencelab.com has been advised of the possibility of such damages.
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INaterial Safety Data Sheet

Science Stuff, Inc.
1104 Newport Ave
Austin, TX 78753

Phone (512) 837-6020
Chemtrec 800-424-9300
24 Hour Emergency Assistance

Section 1 Identification

‘Section 6 Accidental Release Measures

‘Absurb spill with inert material. Flush exoess down drain.

|Product Mumber: [carat Health: 1
|Product Mame: |Sedium Thiesulfate 1.0 Normal Selutien F il . .
Fraserohemical o | Reactivity ‘Sectmn 7 Handling and Storage
i i Hazard Rating: [Stere in = cool, dry, well-ventilated place sway fram acids and Waszh after
Formula: MN/A . - =
Rrecs: o Least Slight Maoderste High Bxtreme Section & Exposure Controls & Personal Protection
e o 1 2 2 4 Respiratory Protection:Mone reguired
|C A8 |5‘* Below NA = Not NE = ot Mechanical: [ Hand Protection: Gloves to prevent skin expasure as latex or vinyl

|Se|::tiur| 2 Component Mixture

Wentilation:
Eye Frotection: Safety Glasses w/Side Shislds

Locsl Exhaust:
Other Protective Equipment: Use safe laboratory handling procedures.

[sara 313 [companant CAS Numbar % Dim [Exposure Limits:
O Water, Deionized ASTM Type |l CAS# 7732-18-5  |Balance [VA/ None Established
O Sedium Thicsulfate CAS# 10102177 [~28%  |WA/ |TXDS: erl-hmn TDLe: 200 mg/Kg/7D
O Zinc Chicride CAS# T@46-85-7 [<0.05% |W/V |TXDS: orlrat: LD-O: 350 mg/Kg

Section 9 Physical and Chemical Properties

Melting Point: <2°C Specific Gravity ~1.1

Beiling Point: ~100°C Percent Volatile by Volume: ~75

Vapor Pressure: ion not Isbl E: ion Rate: Information not avsilable
Vaper Density: net availskl E

Sclubility in Water:  Scluble Auto ignition Tempersture: Mot applicable
Appearance and Odar: Clear, colorless, cdorless liquid Lower Flamm. Limitin Air. Mot applicable

Flash Point: Mot flammable Upper Flamm. Limit in Air.  Not applicable

|Se|::tiur| 3 Hazard Identification (Also see section 11)

[ nat in normal
|to stin or by inhslstion

howsver good |abaratary practioss should always be used. Avoid long term sxposure

Section 10 Stability and Reactivity Information
Stability: Stable
to Avoid:

‘Conditions o Aveid: High temperstures

[Section 4 First Aid Measures

Strong oxidizers, Acids

not
to skin or by inhalation.

in normal however good |laboratory practices should always be used. Avoid long term exposure

FIRST AID: SKIN: Wash exposed area with scap and wates. If imitation persists, seek medicsl attention.

EYES: Wash eyes with plenty of water for st |east 15 minutes, lifting lids cccasionally. Seek Medical Aid. INHALATION: Remove to
fresh air. I not ing. give artificial respirati is difficult, give oxygen

INGESTION: Give several glasses of milk or water.
anything by mouth to an unconscicus persen.

ing may ocour . but itis not to induce. Never give

L D Products:
Sulfur dioxide, sodium sulfide

Hazardous Polymerization:Will Mot Occur
‘Condition to Avoid:None known

‘Section 11 Additional Information

‘Cnndltmns aggravated / target organs: Persons with pr 5t
‘DOT Clessification: Mot Regulated

DoT

g =kin or may be more susceptible

|Ser.tiur| 5 Fire Fighting Measures

Fire Extinguisher Type: Any means suitable for extinguishing sumaunding fire

Firs/Explosion Hazards: Mons
Fir= Fighting Wear seIf and p dothing to prevent centact with skin and
Procedure: clothing.

may change from time to time. Please consult the most recent version of the relevant regulations.

Revision No:0.1 Date Entered: 3/1/2005 Approved by WPF

The information contained herein is believed to be accurate and is offered in good faith for the user's considerstion and investigation. Mo wamanty is or implied the or of this whether from Science
Stuff, Inc. or from an alternate source. Users of this material should satisfy th | by i i i of cument scientifi d medical i that this material may be safely handled
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g Science Lak

Chemicals & Laboratory Equipment

Reactivity 0

Personal
Protection

Material Safety Data Sheet
Formaldehyde 37% solution MSDS

Section 1: Chemical Product and Company Identification

Product Name: Formaldehyde 37% solution Contact Information:

Catalog Codes: SLF1425 Sciencelab.com, Inc.
14025 Smith Rd.

CASE: Mixture. Houston, Texas 77396

L5 Sales: 1-800-901-7247

RTECS: LP3325000 International Sales: 1-281-441-4400

Lﬁit:h.: TSCA &b} inventory: Formaldehyde; Methyl alcohol; Order Onling: Sciencelalb.com

C;:m applicable. EI;EEE&EESE 2D4HF'. Emergency Telephone), call:
Synonym: Faormalin International CHEMTREC, call: 1-703-527-3887
Chemical Name: Formaldehyds For non-emergency assistance, call: 1-281-441-4400

Chemical Formula: HCHO

Section 2: Composition and Information on Ingredients

Composition:

Hame CAS® % by Weight
Formaldehyde 50-00-0 36.5-38
Methyl alcohal G7-35-1 1015

Water 7732-18-5 47535

Toxicological Data on Ingredients: Formaldshyde: ORAL (LDS0): Acute: 100 mgikg [Rat]. 42 mofkg [Mouse]. 260 mgikg
[Guinea pig)l. MIST {(LCS50) Acute: 454000 mafm £ hours [Mouse]. Methyl alcchol: ORAL (LDS0): Acute: 5628 mg/kg [Rat].
DERMAL (LDSD): Acute: 15800 ma'kg [Rabbit). VAPOR (LC50): Acute: 64000 ppm 4 hours [Rat).

Section 3: Hazards ldentification

Potential Acute Health Effects:

Very hazardous in caze of eye contact {irritant), of ingestion, . Hazardous in case of skin contact {irritant,
zensitizer, permeator), of eye contact {corrozive). Slightly hazardous in case of 2kin contact (corrosive). Severs
over-exposure can result in death. Inflammation of the eye is characterized by redness, watsring, and itching.

Potential Chronic Health Effects:

Hazardous in case of gkin contact (sensitizer).

CARCINOGENIC EFFECTS: Clagsified A2 [Suspected for human.) by ACGIH, 24 (Probable for human.) by
IARC [Formaldehyde].
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MUTAGEMIC EFFECTS: Mutagenic for mammalian somafic cells. [Formaldehyde]. Mutagenic for bacteria
andior yeast. [Formaldehyde]. Mutagenic for mammalian gomatic cellz. [Methyl alcohal]. Mutagenic for bactena
andfor yeast. [Methyl alcohol].

TERATOGENIC EFFECTS: Classified POSSIBLE for human [Methyl alcohol].

DEVELOPMEMNTAL TOXICITY: Mot available

The zubstance may e foxic to kidneys, liver, skin, central nervous system (CHS).

Fepeated or prolonged exposure to the substance can produce target organs damage. Repeated exposurs to a
highly toxic matenal may produce general deterioration of health by an accumulation in one or many human
organs.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes,
kesping eyelids open. Cold water may be used. Get meadical attention immediately.

Skin Contact:

In case of contact, immediately flush skin with plenty of water. Cover the iritated skin with an emollisnt. Remove
contaminated clothing and shoes. Cold water may be uzed Wash clothing before reuse. Thoroughly clean shoes
before reuss. Get medical attention.

Serious Skin Contact:
Wash with a dizinfectant 2oap and cover the contaminated skin with an anti-bacterial cream. Seek immediate
medical attention.

Inhalation:
If nhaled, remove fo fresh air. If not breathing, give arificial respiration. If breathing is difficult, give cxygen. Get
medical attention immediatsly.

Serious Inhalation:

Evacuate the victim to a safe area as zcon as poessible. Loozen tight clothing such as a collar, tie, belt or
waistband. If breathing is difficult, adminizter oxygen. If the victim is not breathing, perform mouth-to-mouth
resuscitation. WARNING: It may be hazardous to the person providing aid to give mouth-to-mouth resuscitation
when the inhaled material is toxic, infectious or comosive. Seek immediate medical attention.

Ingestion:

If awallowed, do not induce vomiting unless dirsctad to do 2o by medical personnel. Never give anything by
mauth to an unconscious person. Looszen tight clothing such as a collar, tie, belt or waistband. Get medica
attention immediately.

Serious Ingestion: Mot available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 420°C (B0E°F)

Flash Points: CLOSED CURP: 50°C (122°F). OFEM CUP: 60°C {140°F).

Flammable Limits: The greatest known range is LOWER: 6% UPPER: 36.5% (Methyl alcohol)

Products of Combustion: These products are carbon oxides (C0, CO2).

Fire Hazards in Presence of Various Substances:

Flammable in presence of open flames and sparks, of heat.

Mon-flammable in presence of shocks, of oxidizing materials, of reducing materials, of combustible materials, of

organic materialz, of metals, of acids, of alkalis.

Explosion Hazards in Presence of Various Substances: Non-sxplosive in presence of open flames and sparks, of shocks.
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Fire Fighting Media and Instructions:

Flammahble liquid, soluble or dispersed in water.

SMALL FIRE: Use DRY chamical powder.

LARGE FIRE: Use aleohol foam, water spray or fog. Cool containing vessels with water jgt in order to prevent
pressure bulld-up, auioignition or explosion.

Special Remarks on Fire Hazards:

Explosive in the form of vapor when exposed to heat or flame. Vapor may fravel considerable distance to source
of ignition and flash back. When heated to decompaosition, it emits acnid smoke and imitating fumes. CAUTION:
MY BURM WITH NEAR INVISIBLE FLAME (Methyl alcohaol)

Special Remarks on Explosion Hazards:
Rezaction with perceade, nitrogen dioxide, and permformic acid can cause an explosion.
(Formaldehyde gas)

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up. or absorb with an inert dry material and place in an appropriate wasts disposal
container. If necessany: Meutralize the residue with a dilute solution of sedium carbonate.

Large Spill:

Flammable liquid. Poisonous liguid.

Keep away from heat Heep away from sources of ignition. Stop leak if without risk. Absorb with ORY =arth,
=and or other non-combustible matenal. Do not get water inside container. Do not towch spilled matenal. Use
water spray o reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for
assistance on disposal. Meutralize the residue with a dilute solution of sedium carbonate. Be carsful that the
product is not present at & concentration level above TLY. Check TLY on the MEDS and with local authorties.

Section 7: Handling and Storage

Precautions:

Keep away from heal Heep away from sources of ignition. Ground all equipment containing matenal. Do not
ngest. Do not breathe gasfumes! vapor/spray. In case of insufficient ventilation, wear suitable respiratory
eguipment. If ingested, seek madical advice immediately and show the container or the label. Avoid contact with
skin and eyes. Keep away from incompatibles such as oadizing agents, reducing agents, acids, alkalis, moisture.

Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly
clased and sealed unfil ready for use. Avoid all possible sources of ignition (spark or flame).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Prowvide exhaust veniilation or other engineering controls to keep the airborme concentrations of vapors below their
respective threshold limit valus. Ensure that eyewash stations and safety showers are proximal to the
waork-stafion location.

Personal Protection:
Safety glasses. Lab coat Vapor respirator. Be sure to use an approvedicertified respirator or equivalent. Gloves
(impervious).

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Yapor respirator. Boots. Gloves. A self contained breathing apparatus should be

used to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist
BEFORE handling this product.

Exposure Limits:
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Fomaldehyde gas

STEL: 0.3 {ppm) from ACGIH (TLY) [United States]

STEL: 0.37 {mgfm3) from ACGIH (TLV) [United States)
TWaA: 0.75 STEL: 2 (ppm) from QSHA (PEL) [United States]
TWA: 2 5TEL: 2 (ppm) [United Kingdom (UK]]

TWA: 2.5 STEL: 2.5 (mg/m3) [United Kingdom (UK}]

Methyl alcohol

TWA: 200 from Q5HA (PEL) [United States]

TWWA: 200 STEL: 250 {ppm) from ACGIH (TLV) [United States] [15858]
STEL: 250 from MIDESH [United States)

TwWA: 200 STEL: 250 (ppm) from NIQSH SHIM

TWWA: 200 STEL: 250 {ppm) [Canada]

Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Pungent. Suffocating. (Strong.)

Taste: Mot available.

Molecular Weight: 30.02

Color: Clear Colorless.

pH {1% solnfwater): 2 [Acidic) pH of the solufion as is.

Boiling Point: 28°C (208.4°F)

Melting Point: -15°C [(5°F)

Critical Temperature: The lowest known value is 240°C (484°F) (Methyl alcohol).
Specific Grawity: 1.08 (Watar= 1)

Vapor Pressure: 2.4 kPa (@ 20°C)

Vapor Density: 1.03 {Air=1)

Volatility: 100% (whw).

COdor Threshold: The highest known value is 100 pprm (Methyl alcohol)
Water/Oil Dist. Coeff.: Mot available.

lonicity (in Water): Mon-ionic.

Dispersion Properties: See solubility in water, disthy! ether, acetone.
Solubility:

Easily soluble in cold water, hot water,
Soluble in diethyl ether, acetone, alcohal

Section 10; Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Mot available.
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Conditions of Instability: Heat. ignition sources (lames, sparks), incompatible materials

Incompatibility with various substances:
Reactive with oxidizing agents, reducing agents. acids, alkalis.
Slightly reactive to reactive with metals.

Corrosivity: Man-comoesive in presence of glass.

Special Remarks on Reactivity:

Also incompatible with urea. phenol, isccyanates, anhydrides, amines, AZD compounds, carbonyl compounds,
oxides{e.g. nitrogen dioxide), performic acid, dithiocarbmates, or peroxides.

Polymerization can be inhibited by the addition of methanal or stabilzers such as hydongpropyl methy! cellulose,
methyl ethyl celluloses, or isophthalobisguanaming.

Special Remarks on Corrosivity: Mot available.

Paolymerization: Will not ocour.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation.

Toxicity to Animals:

Acute oral toxicity (LDA0): 42 mgikg [Mouss]. (Formaldehyds)

Acute dermal foxicity (LDE0): 15800 mg'kg [Rabbd]. (Methyl alcohol).
Acute toxicity of the mist{LC50): 454000 mg/m

4 hours [Mouss]. (Formaldshyds)

3

Chronic Effects on Humans:

CARCINOGEMIC EFFECTS: Classified A2 {Suspected for human.) by ACGIH, 24 (Probable for human.) by
IARC [Formaldehyde].

MUTAGEMIC EFFECTS: Mutagenic for mammalian somafic cells. [Formaldehyde]. Mutagenic for bactena
andior yeast. [Formaldehyde]. Mutagenic for mammalian somatiz cells. [Methyl alcohel]. Mutagenic for bactena
andior yeast. [Methyl alcohel].

TERATOGENIC EFFECTS: Classified POSSIBLE for human [Methyl alcohol].

DEVELOPMEMNTAL TOXICITY: Mot availabla

May cause damage to the following organs: kidneys, liver, central nervous system (CHE).

Other Toxic Effects on Humans:

Wery hazardous in case of ingestion, .

Hazardous in case of skin contact (irmtant, sensitizer, permeator), of eye contact (comosive), of inhalation {lung
COTOSVE].

Slightly hazardous in case of skin contact (corrosive).

Special Remarks on Toxicity to Animals:
Formaldehyde:
LDE0D [Rabbif] - Route: Skin; Dose: 270 ul'kg

Special Remarks on Chronic Effects on Humans:

Exposure to Formaldehyde and Methanaol may affect genetic materal (mutagenic)h.

Exposure fo Formaldehyde and Methanol may cause adverse reproductive effects and birth defects{teratogenic).
Adverse reproductive effects of Formaldehyde as well as Methanal are primanly based on animal studies. \ery
few human studies have been done on the adverse reproductive effects from exposure to Formaldehyde. Studies
oroduced a weak association (limited evidence) between advese human female reproductive effects and
occupational exposure. Furthermaores, no human data could be found on adverse reproductive effects from
occupational exposure to Methanol.

Exposure to Formaldehyde may cause cancer.

Special Remarks on other Toxic Effects on Humans:
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Acute Potential Health Effects:

Skin: Corrosive. Causes skin imtation which may range from mild to severe with possible bums depending on
the extent of exposure and concentration of sclution. Other symptoms may include brownish discoloration of the
skin, urticaria, and pustulovesicffular eruptions. May be absorbed through skin with symptoms paralleling those
af ingestion.

Eyes: Comosive. Contact with liguid causes ssvere eye iritation and bums. It may cause irreversible eye
damage (severe corneal Sclutions containing low formaldehyde concentrations may produce tramsient discomfort
and irritation.

Inhalation: Causes irnfitation of the respiratory tract (nose. throat, ainways). Symptoms may include dry and sore
miguth and throat, thirst, and sleep disturbances, difficulty breathing, shortness of breath, coughing, sneezing,
wheezing rhinifis, chest tightness, pulmenary edema, bronchitis, tracheitis, laryngospasm, pneumonia,
palpitations. It may also affect metabalism weight loss, metabaolic acidosis), behavior'central nervous system
(exciternent, central nervous system depression, somnolence, convulsions, stuper, aggression, headache,
weaknass, dizziness, drowsiness, coma), penpheral nervous systemn, and blood.

Ingestion: Harmful if swallowed. May be fatal. Causes gastrointestinal irritation with nausea, vomiting (possibly
with blood), diarrhea, severe pain in mouth, throat and stomach, and possible cormosive injury to the
gasirointestinal mucosalulceration or bleeding from stomach. May also afect the bvenjaundice), urinary
systemikidneys (difficulty urinating. albuminuria, hematuria, anuna), blood, endocring system, respiration
(respiratory obstruction, pulmonary edema, bronchiolar cbstruction), cardiovascular system (hypotension),
mietabalism (metabolic acidosis), eyes (retinal changes, visual field changes). and behavioricentral nervous
system (sympioms similar fo those for inhalation). Contains Methanaol which may cause blindness if swallowed.
Chronic Potential Health Effects:

Skin: Prolonged or repeated exposure may cause contact dermatits both irritant and allergic. It may also cause
skin discoloration.

Inhalation: Although thers is no dear evidence, prolonged or repeated exposure may induce allergic asthma.
Drther effects are similar to that of acute exposure.

Ingestion: Prolonged or repeatad ingestion may cause gastrointestinal tract imtation and ulceration or bleeding
fram the stomach. Other effects may be similar to that of acute ingestion.

Section 12: Ecological Information

Ecotoxicity: Mot available.
BODS and COD: Mot available.

Products of Biodegradation:
Possibly hazardous short ferm degradation products are not likely. However, long term degradation products may
anse.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation:

Methanol in water is rapidly bicdegraded and volalilized. Aquatic hydrolysis. axidation, photolysis, adsarption fo
sadiment, and bioconcentration are not significant fate processes. The hal-life of methanal in surfact water
ramges from 24 hrs. to 188 hrs.

Baszed on its vapor pressure, methanal exists almast enfirely in the vapor phase in the ambient atmosphere. s

degraded by reaction with photochemically produced hydroxyl radicals and has an estimated half-life of 17.8 days.

Methanol is physically remowved from air by rain due fo its solubility. Methanol can react with MO2 in pollulted to
form methyl nitfrate.

The half-life of methanal in air ranges from 71 hrs. (3 days) to 713 hrs, (28,7 days) based on photooxidation
half-iife in air. (Methy alcohol)

Section 13: Disposal Considerations

Waste Disposal:
‘Waste must be disposed of in accordance with federal, state and local environmental
canirol regulations.
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Section 14: Transport Information

DOT Classification:

CLASS 3: Flammable liquid.

Class B: Corrosive materia

ldentification: : Formaldehyds Solution, lammable (Methy! aleohol) UNMA: 1128 PG N

Special Provisions for Transport: Mot available.

Section 15: Other Regulatory Information

Federal and State Regulations:

California prop. 85: This product contains the following ingredients for which the State of California has found to
cause cancer, birth defects or other reproductive harm, which would require a warning under the statuts:
Famaldehyde

California prop. 85 (no significant risk level): Formaldehyde: 0.04 mg/day (inhalation)

California prop. 85: This product contains the following ingredients for which the State of California has found to
cause cancear which would require a warning under the statute: Formaldshyde Sclution

Caonnecticut hazardous material survey.: Formaldehyde; Methyl alcohol

Ilingis toxic substances disclosure to employes act: Formaldehyds; Methy alcohal

Ilingis chemical safety act: Formaldehyde: Methyl alcohel

Mew York release reporting list Formaldehyde; Methyl alcohol

Fhode Island RTH hazardous substances: Formaldehyde; Methyl alecohal

Pennsylvania RTH: Formaldehyde: Mathyl alcohol

Minmesota: Farmaldehyde gas; Methyl alcohol

Massachusetts RTE: Formaldehyde: Methyl alcochol

Massachusetts spill list: Formaldehyds; Methyl alcohal

Mew Jersey: Formaldehyde; Methyl alcohal

Maw Jersey spill list Formaldehyde; Methyl alcohal

Louwisiana RTK reporting list: Formaldehyde

Lowisiana spill reporting: Formaldehyde; Methyl alcohol

California Director's List of Hazardouws Substances: Formaldehyde; Methy aloohal

TSCA 8(b) inventory: Formaldehyde gas; Methyl alcohol; Water

TSCA 4{f) priority risk review: Formaldehyde, Reagnt, ACS

SARA 302304731 10312 extremely hazardous substances: Formaldehyde

SARA 313 foxic chemical nofification and release reporing: Formaldehyds; Methyl alcohol

CERCLA: Hazardous substances.: Formaldehyde: 100 lbs. (45.36 kg); Methyl alcohol: 5000 lbs. (2288 kg);

Other Regulations:
O5HA: Hazardous by definition of Hazard Communication Standard (20 CFR 1810.1200).
EIMECS: This product is on the Eurcpean Inveniory of Existing Commercial Chemical Substances.
Other Classifications:
WHMIS [Canada):
CLASS B-3: Combusiible liguid with a flash point between 37.8°C (100°F) and 83.3°C
(200°F).
I'EL.l'-‘-.BS D-1A: Material causing immeadiate and sericus toxic effects (VERY TOXIC).
CLASS D-24: Material causing other toxic effects (VERY TOXIC).
OSCL [EEC):
HMIS [U.5.A):

Health Hazard: 2

Fire Hazard: 2

Reactivity: 0
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Personal Protection: G
Matiznal Fire Protection Association (U.5.A.):
Health: 3
Flamsmmability: 2
Reactivity: 0
Specific hazard:

Protective Equipment:

Glowes (impendious).

Laly coat.

Vapor respirator. Be sure fo use an
approvedicerified respirator or
equivalent. Wear appropriate respirator
when ventilation is imadequate.

Safety glasses.

Section 16: Other Information

References: Mot available.
Other Special Considerations: Mot available.
Created: 10/02/2005 05:35 PM

Last Updated: 1070202005 05:25 PM

The information above iz believed fo be sccurate and represents the best information currently svailable fo us. However, we
make no wamanty of merchanfzbility or any offver wamanty, express or implied, with regpect fo such information, and we
assume no liabiity resulling from ite use. Users showld make their own invesfigations fo defermine the suitshbility of the
information for their particular purposes. In no event shall Sciencelab.com be Fable for any claime, losses, or damages of any
third party or for losf profits or any special, indirect, incidental, congequential or exemplary damages, howsoever anising, even

if Spiencel ab com has been adwvised of the possibility of such damagez.
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Co e T B LALISETCIMANUALSISOR 2O08YMEDS Lugals Todine. hbm
LA/

b | |E| |z| ‘LW’E Search

|2]-]

File Edit View Favorites Tools  Help
— p »
w & [ M3DS &2 Lugal's Iodine ] } @ = @ M |;Jr Page ~ @ Tools ~
Material Safety Data Sheet
Science Stuff, Inc. Phone (512) 8376020
1104 Newport Avenue Chemtrec 8004249300
Austin, TX 78753 24 Hour Emergency Assistance
|Secliun 1 Identification ‘Section 6 Accidental Release Measures
[Praduct Number: [c1924 Heslth: 2 [Neutrslize icdine by edding sodium thicsulfste solution until iedine color is gone. Pick up with sbsorbent material
|Product Name: |Lugers tedine F ili Secti =
[Tsade/Chemical Synonyms [ Reactivity | on 7 Handling and Stor
Hszerd Rating: [Store in & cool dry plece. Do not get in eyes. on skin. on clothing. Wesh thorcughly sfier handling
[Formula s Least Slight Moderate High Extreme Section 8 Exposure Controls & Personal Protection
[rrecs: [rion= o 1 2 3 e Respiratory Protection:None required
cas [s== Betow MA = Not Applicable NE = Mot wechanical: [ Hand Protection: Gloves ta prevent skin sxposure a: latex or vinyl

|Secliun 2 Component Mixture

|sars 212 [compenent |cas bumber [ Dim |[Exposure Limits
0 Water, Deionized ASTM Type I ‘c.ms#??aszrs Balance VAV ‘None Established
edine ‘cas#7553-5e»2 L WiV |OSHA PEL (C) 0.1 ppm (1 mgimf
O | eotassiom todiae ‘CAE‘#?BM-H-D 10% WV | TXDS: orhmn LOLe: 1882 mikg

Ventilation:
Eye Frotection: Splash Goggles

Local Exhaust:
Other Protective Equipment: Wear appropriate clothing to prevent skin exposure

Section 9 Physical and Chemical Properties

Melting Paint: ~0°C Spadific Gravity >1

Boiling Paint: ~100°C Peroent Volatile by Volume: ~85

Vapar Pressure: not Rate: Infarmation not availsble
Waper Density not svailabl E

Solubility in Water:  Soluble Auto ignition Tempersture:  Not applicable

Appearance and Cdor
Flssh Faint:

Brown liguid with lodine odor Lower Flamm._ Limit in Air:

Mot flammable

Mot spplicsble

Upger Flamm. Limit in Air: Mot spplicable

|Secliun 3 Hazard Identification (Also see section 11)

Section 10 Stability and Reactivity Information

Harmful if swallowed. May cause imitation. Avoid bresthing vapors, or dusts. Use with adequate ventilation. Aveid contact with
=yes, in, and clathes. Wash thoroughly sfter handling. Kesp container closed.

|Section 4 First Aid Measures

Harmful if swallowsd. May causs imitstion. Avoid bresthing vapors. or dusts. Use with adequate ventilation. Avoid contact with
eyes, skin, and dothes. Wash thoreughly sfter handling. Keep contsiner dosed

FIRST AID: SKIN: Remave contaminsted clothing. Wash exposad ares with seap and water. If symptems parsist, sesk madical
sttention

EYES: Wash eyes with plenty of wstes for at least 15 minutes, lifting lids cccssicnally. Seek Medical Aid. INHALATION: Remove to
fresh air. If not give srificial ion. If is difficult, give oxygen

INGESTION: Give several glasses of milk or water. Vomiting may ocour spontsnecusly, but DO NOT INDUCE! Never give anything
by mouth to an uncanscicus person.

Stability: Stable ‘Conditicns to Avcid: Avoid exposure to light.
Materisls to Avoid
Active metals, ammoenis, scetylens, scetaldehyde

D ition Products:

lodine fumes
Hazardous Polymerization:Will Not Oocur
‘Conditicn to Avoid:Nons known

‘Section 11 Additional Infarmation

Canditions aggraveted/target organs: Perscns with pre-existing skin, eye, thyraid, and respiratory discrders, as well as persons with
iadine allergiss, will be mare susosptible. May cause skin and sy iitstion. Conditions sggravated: Thyroid discrders, iodine
allergies

[DOT Clessificaticn: Not Regulsted

Section 5 Fire Fighting Measures

Fire Extinguisher Type: Any means suitable for extinguishing surounding fire

; ion Hazards: Mot hawever, contadt with reducing sgents or combustibles may cause ignition
Fire Fighting Wear s=if. i and protective cathing to prevent contact with sin and
Frocedure: clothing

DOT regulstions may change from time to time. Flesse consult the most recent version of the relevant regulstions.
Revision Mc:0.1 Date Entesed: 1/1/2003 Approved by: WPF

Ihe information contsined herein is believed to be sccurste and is offered in good faith for the user's =nd i

the

3tuff, Inc. or from an alternate source. Users of this material should satisfy byi
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ATTACHMENT D
Memorandum- Winkler Waste Disposal Procedures

Bemnrandom

Tobiram 26, 20032

Lo L Telamd ‘im.lnli ".]n-rliLm-im.T Tl . ,_.cf/? N AT
'.-\-‘W:-"ﬁrﬁ-"—- - Fﬁ:& .{_J\:' E‘_,_ T 3(_‘_
Feors: fitchess | ;."r'l':; T'n'-uc-u.umltﬁ Anales 2 and Prid Hanaell, Azsiscnl Direelor

Turzan of Water bunug=ment

Subjact: Winkler Wasis Tispozal Procedures

A question was raisal Juring a ceeenl aneeling of fhe Watsr Brrean®s Health snd Satery
Uommihes concemning the praetiec of disposing Winkice, dissobved oxpgent last
wenlewaler: gencrated 2z a eesult ol oue Tong Esland Sound monilering via discharpe io o
Publicly (hwed Trealment Works (O1W) Alber diseussing this praclice wilh Jim Grier .~ )
and Thzk Mason Num the Permsitting and Enforcenaen! [Hyision ic was datennined that
the dischurs of Winkler wasiewalers s POTW s allowed under the Ganera) Pormil
Jov Miscelivnenny Discharges of Sewer Companible (IS0 Wastedater (fsucd June 12,
20 The Geocral Penmie ol the dlsch_a:m: ol Che Wmb bor wpsteworters by o PO W
because e dscharge qualidies av an “Tndesignated MTAC Wasiewarer™, it dass oo
comtatn any prohibiled substances Lsied in Appendi: B, Lables TL TTT, Voo Appendix T
of Seetion L2 470-4 RUSA (Appondin Folhe Clenenil Perm, and e volume is lesg
tham 2% of fac MOFUW design Tow. Thers is 0o nesd o formally wepister the d|\,4_,'|'|“|:¥g,
bztause the valume 15 less than 500 wallims per day,

I aceordance with the conditions of the Cenerdl Pemif, the Lonp Telupd Sound
wnoraieming sl will mziokin an en-siic log for each discharee.  The Llop will ineluds
clate arul ime o dischargs, volume, deseripidon of westewaten Jischaryel and the procsy
thar gouerated the wastewaler, This lopg will he maintained at the li"‘l‘i}]:IJ Lab building
wl 3 Windszar Aoveries in Uhe waler survey pesparation raom,

ve,  Tom Baordasey
T Gurowski
Shzila tenliins
Thick Mason
Pawd Biucoy
Clhristioe (lsen
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ATTACHMENT E
Field Data Sheet

Explanations/Codes
Station Observations The following information on the field data sheet is completed while the
CTD is equilibrating (soaking) for three minutes.

Date- fill in the date in mm/dd/yy format

Time on/off station- military time- when you arrived at station and left

Field data recorder- initials of person filling out data sheet

Station Latitude-/Longitude — record lat/long from boat GPS (or computer)

Air temperature- in °C; obtain from the digital thermometer located on the Dempsey to
the left of the desk in the onboard lab

CTD #- indicate which CTD is in use
CTD#1= SN #0765
CTD#2= SN #1724

Profiling Method- indicate how profiles were collected
R= Rosette
S= Side Winch

Surface Bottle Method- indicate how the surface bottles were collected
R= Rosette
M= Manual

Tide Stage:  This is filled in upon return to the office following a standard procedure. See the
Data Management SOP for directions.

1= Ebb

2= Ebb Slack= Low Slack= water level below mean and velocity near zero

3=Flood

4= Flood Slack= High Slack= water level above mean and velocity near zero

% Cloud cover- % cloud cover is determined by walking out on the stern of the vessel, forward
of the net reel and looking up. Stand with your arms out at the shoulders, perpendicular to
your body (form a “T”). Estimate the percent of clouds covering the 180° arc from one
hand to the other. Record this on the field sheet. This information is very subjective. New
staff should be trained by experienced staff and perform side-by-side comparisons until
estimates agree within 10%.

Long Island Sound Water Quality Monitoring Program SOP Manual 126



Current Weather: Fill in the code that corresponds to the current weather while on station
00= Clear, no clouds at any level
01= Partly cloudy, scattered or broken
02= Continuous layers of clouds
03= Sandstorm, duststorm, blowing snow
04= Fog, thick dust, haze
05= Drizzle
06= Rain
07= Snow or mixed precipitation
08= Showers
09= Thunderstorms

Sea State: Fill in the code that is closest to the sate of the sea while on station
0= Calm-Glassy (0 meters)
1= Calm- Rippled (0-0.1 meters)
2= Smooth- Wavelet (0.1-0.5 meters; 0.33 -1.65 feet)
3= Slight (0.5-1.25 meters; 1.65 - 4.125 feet)
4= Moderate (1.25-2.5 meters; 4.125-8+feet)

Secchi Depth- Fill in the Secchi depth measurement in meters

Upcast Raw Data- These data are recorded as the CTD is being brought to the surface- the
upcast. Grab samples are collected at the bottom (defined as 5 meters up from the bottom) and
surface (defined as 2 meters below the surface of the water). Depending upon the survey (regular
monthly or hypoxia), additional samples are taken at near bottom depths (1 meter above the
bottom) and mid-depths (determined by the maximum depth of the station roughly divided in
half). After the on deck command unit is triggered to collect the grab samples, write down the in
situ data on the field sheet.

Sample depth

Depth code (NB= near bottom, B= bottom, M= mid, S= surface)

Time sample collected (the grab sample)

Water temperature (the 168 temperature not the oxygen temperature)

Salinity

Dissolved Oxygen
Winkler Data- Record the bottle numbers and corresponding depth codes for Winkler samples.
When the titrations are performed, the person titrating fills in his/her initials and enters the values
from the buret. The average of all the Winkler values from each depth is recorded in the Winkler
dissolved oxygen column.

Coastal 2000 Station Number- Fill in station number if collecting NCCA samples
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NEW- Samples processed section- This section is to be filled out by the person performing
filtering. Check the box to indicate the sample was filtered. Fill in the number of the tin that
contains the filter for TSS samples. As appropriate, indicate if duplicate samples were filtered
and if a blank sample was processed. Include any notes specific to the nutrient samples. For
example, “used the Chl a filters for PC/PN, not enough water to re-filter.” Also indicate if the
volume of sample filtered was changed (e.g., for TSS only filtered 250mL instead of 500mL as

took >5 minutes).
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WATER QUALITY SURVEY

Connecticut Department of Environmental Protection

Bureau of Water Protection and Land Reuse, Planning and Standards Division
Long Island Sound Ambient Water Quality Monitoring Program

Field Data Sheet

Station Name

Long Island Sound Water Quality Monitoring Program SOP Manual

Date (MMDDYY) Time ON Station Time Off Station Field Data Recorder
Station Latitude Station Longitude +/-  Air Temp. (C)
: IS i . a BR R N
Profiling Surface Bottle
CTD Method Method Tide Stage % Cloud Cover Current Weather Sea State
Station Depth (m) Station Depth (m) Raw PAR @ surface /Constant = Incident PAR
CTD DEPTH 1.62
READING o FINDER

UPCAST RAW DATA - DO NOT USE IN DATA ANALYSIS ||

Sample Depth Depth Time Sample \Water Temperature Salinity CTD Dissolved pH

(m) Code Collected ©) (PSU) Oxygen (mg/l)

Initials

Depth Winkler Winkler Winkler Dissolved

Code Bottle #'s Titrations Oxygen (mg/l) Secchi Depth (m)
First m
Second m
Third m

Coastal 2000 Station Number
Notes (any changes to normal sampling methods, changes, etc.):
Cast #
129




ATTACHMENT F
Chain of Custody Sheets

FIELD SAMPLES/DELIVERY RECORD
NUTRIENT ANALYSES
Sample Source: LONG ISLAND SOUND FROM: Matthew Lyman
Sample Collector M. Lyman Bureau of Water Management
Project: LISS CTDEP
Job: 79 Elm St.
SDG: Hartford, CT 06106-5127
(860) 424-3158
FAX 424-4055
Date of Collection: Date of Delivery:
72005 TIBI2005
Volume Filtered (mL) Filter #s Comments
LIM Number Sample Code |FC/PN  Chla  BioSi TSS/PP TSS/PP
200 | 200 | 200 | 500
K25 200 | 200 | 200 | 500 PO059 / PO0S8B
K2B 200 | 200 | 200 | 500 PO0S7 / POOSE
M3S 200 | 200 | 200 | 500 PO0OS5 / POD54
M3B 200 | 200 | 200 | 500 P0O0S51 / POOS0
M3S DUP 200 | 200 | 200 | 500 P00S3 / PODS2
BLANK B NA | NA | NA | NA P0049 / POD48
J28 200 | 200 | 200 | 500 P0047 / PO046
J2B 200 | 200 | 200 | 500 P0O045 / PO044
125 200 | 200 | 200 | 500 P0043 / PO0D42
12B 200 | 200 | 200 | 500 P0041 / POD40
12M 200 | 200 | 200 | 500 P0039 /P0O038
H2S5 200 | 200 | 200 | 500 P0253 / P0251
H2B 200 | 200 | 200 | 500 P0250 / P0248
H4S 200 | 200 | 200 | 500 P0257 / P0256
H4B 200 | 200 | 200 | 500 P0255 / P0254
HES 200 | 200 | 200 | 500 PO037 / PO036
HeB 200 | 200 | 200 | 500 P0259 / PO258
Test Variables:
NH4, NO2+NO3, TDN, PN, DIP, TDP, PP
PC, DOC, TS5, Si02, BioSi, Chl A
RELINQUISHED BY: (SIGNATUR Date & Time RECEIVED BY: (SIGNATURE) Date & Time
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FIELD SAMPLES/DELIVERY RECORD

BOD Series

Sample Source: LONG ISLAND SOUND FROM:

Sample Collector: M Lyman

Matthew Lyman

Bureau of Water Management

Project: LISS CTDEP
Joh: 79 Elm St.
SDG: Hartford, CT 06106-5127
{860) 424-3158
FAX 424-4055
Date of Collection: Date of Delivery:
JI72005 7872005
L ab Mumber Sample Code Comments
M35
M3 B
25
J2B
125
2B
HE S
HEE
Test Variables:
BOD30 Series
Lab Mumber Sample Code Comments
Test Variables:;
BODOS5S Series

RELINQUISHED BY: (SIGNATURE,  Date & Time RECEIVED BY: (SIGNATURE)

Date & Time

Long Island Sound Water Quality Monitoring Program SOP Manual

131



CT DEP FIELD SAMPLING SHEET
Long Island Sound Ambient Water Quality Monitoring Program
HPLC Phytopigment Project

Contact: Matt Lyman, (860) 424 3158, matthew.lyman@ct.gov OR
Katie O’'Brien-Clayton (860) 424-3176 katie.obrien-clayton@ct.gov

Cruise Name: WQOSEPO6

Note: Please keep samples frozen. Transfer samples to the Health Department’s deep
freezer as soon as possible.

*** Please remember to record the volume filtered.

Station Date Volume Notes
filtered
K2 8/29/06 200 mL
Blank B 8/29/06
12 8/29/06
J2 8/29/06
F2 8/30/06
H4 8/30/06
A4 8/31/06
B3 8/31/06
A4S-DUP 8/31/06
C1 8/31/06
D3 8/31/06  Z
12<10 8/29/06 500 mL
B3<10 8/31/06 l

Additional notes:
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CT Department of Environmental Protection
Sample Summary Sheet
HPLC Phytopigment Project

Project contact: Samples to be sent to:
Christine Olsen Meg Maddox

Phone / fax: (860) 424-3727 / 4055 Horn Point Laboratory
Christine.olsen@ct.gov UMCES

79 EIm Street, Hartford, CT 06106 2020 Horns Point Rd

Cambridge, MD 21613
(410)-221-8375

Date and time samples sent:

Number of samples included:

Number of sample field sheets included:

Samples were taken from cruises: WQJAN11, WQFEB11, CHFEB11,
WOMAR11, CHMAR11, WOAPR11, WOMAY11

Horn Point Lab Notes:
Samples received by:
Date and time samples received:
Condition of samples upon receipt:
Any dry ice left in the package:
Other notes:

** Please return this sheet to CT DEP with results.

Long Island Sound Water Quality Monitoring Program SOP Manual 133



FIELD SAMPLES/DELIVERY RECORD
LONG ISLAND SOUND MicroZOOPLANKTON

TO: Laboratory of Dr. George McManus FROM: Matthew Lyman
UCONN Dept of Marine Sciences CTDEP Bureau of Water Management
1080 Shennecossett Road Long Island Sound Monitoring
Groton, CT 06340 79 Elm St.
(860) 405-9164 Hartford, CT 06106-5127
(860) 424-3158 (FAX 860-424-4055)
Date of Delivery: e-mail: matthew.lyman@po.state.ct.us
Date of Collection Sample Code Concentrgted Comments
Volume (liters)
K2 -W
K2 -64 10
12 -W
12 -64 10
F2 -W
F2 -64 10
H4 W
H4 -64 10
D3 W
D3 -64 10
B3 W
B3 -64 10
-W
-64
-W
-64
-W
-64
-W = Whole water (composite) sample (250 ml); w/Lugol's -64 = sample from concentrating x -liters of whole water composite
with 64 u m sieve; w/formaldehyde (target volume 10-liters)
RELINQUISHED BY: (SIGNATURE) Date & Time | RECEIVED BY: (SIGNATURE) Date & Time
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FIELD SAMPLES/DELIVERY RECORD
LONG ISLAND SOUND MesoZOOPLANKTON

TO: Laboratory of Dr. Hans Dam FROM:
UCONN Dept of Marine Sciences
1080 Shennecossett Road
Groton, CT 06340
(860) 405-9164

Date of Delivery:

Matthew Lyman
CTDEP Bureau of Water Management
Long Island Sound Monitoring
79 Elm St.
Hartford, CT 06106-5127
(860) 424-3158 (FAX 860-424-4055)
e-mail: matthew.lyman@po.state.ct.us

ALL SAMPLES CONTAIN FORMALIN (~10%)

Date of Collection Sample Code Volume Sampled Comments

K2 -A
K2 -B
12 -A
2 B
F2 A
F2 -B
H4 -A
H4 -B
D3 A
D3 B
B3 A
B3 B

-A

-B

-A

-B

-A

-B

-A = Zooplankton sample from Net A -B = Zooplankton sample from Net B
RELINQUISHED BY: (SIGNATURE) Date & Time | RECEIVED BY: (SIGNATURE) Date & Time
Long Island Sound Water Quality Monitoring Program SOP Manual 135




Samples to:

CT DEP FIELD SAMPLING/C-O-C SHEET

Long Island Sound Ambient Water Quality Monitoring Program
Phytoplankton Identification Project

Contact: Matt Lyman at (860) 424 3158
Or Katie O’Brien-Clayton at (860) 424 3176

Dr. Senjie Lin
UCONN Marine Sciences
Avery Point

(860) 405-9168

Cruise Name:

Delivery:

Samples included (all Surface water samples unless otherwise indicated):

Station

Date
Sampled

Lugol
Yes

No

A4

B3

C1

D3

El

F2

H4

12

J2

K2

Notes:
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ATTACHMENT G
Table 1. Sampling Matrix for the Long Island Sound Water Quality Monitoring Program
Parameters
Approximate Plfflrrg;\tlon
Maximum Dissolved Dissolved HPLC
Station Depth (m) |Latitude Longitude CTD | BOD QA/QC TSS/PP nutrients |BioSi| silica PC/IPN| Chla | HPLC | <10um Composite Plankton
‘@ K2 35-38 41.23433333| -72.26583333| X X X X X X X X X X
L X to surface
‘;‘ M3 20 up to 80 | 41.23716667| -72.05333333| 40 m X duplicate X X X X X X
S J2 12 to 30 41.182| -72.457666670| X X X X X X X X X
o 12 26-28 41.1375 -72.655| X X X X X X X X X X X X
2 H6 37-42 41.026 -72.9135 X X X X X X X X
2 H4 22-25 41.10166667 -72.934) X X X X X X X X X X
H2 13-15 41.178 -72.9605 X X X X X X X
E’: 9 10 41.07083333 |-73.33616667 X X X X X X X
3. D3 35-44 40.99383333 |-73.41133333 X X X X X X X X X X X X
N C2 23 40.98433333 |-73.50216667 X X X X X X X
8‘ Cil 18-21 40.95583333 |-73.58033333 X X X X X X X X X
@ surface BOD
= B3 18-23 40.91833333 |-73.64283333 X X duplicate X X X X X X X X X X
®) surface
A4 34.2 40.8725 -73.73416667 X X duplicate X X X X X X X
O;f_,g F2 18-21 41.08033333| -73.16533333| X X X X X X X X X X X
86 F3 38-42 41.01783333 -73.1445 X X X X X X X X
= © 15 14-17 40.93133333| -73.22116667| X X X X X X X
= surface
O E1l 36-40 41.01933333] -73.29133333] X X duplicate X X X X X X X
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Table 2. Depth Interval and number of sample bottles to be collected during LISWQMP surveys

"Depth Interval” - intermediate samples taken
Near Bottom- from bottom depth to 2 meter depth at X meter
samples only Bottom- up 5 m, | intervals, dependent on tide stage, for plankton
. collected during unless otherwise | analysis. Depending upon the survey, samples Surface- 2
Station h . . L meters, always Notes
ypoxia surveys in noted, always may be collected from r_md water depths and collected
June, July, August, collected processed for nutrients (e.g., NCA)
and September
§ K2 1 bottle 2 bottles up 4- 1 bottle up 4 up 4 up 4 2 bottles
"'.J M3 1 bottle 2 bottles 3 bottles
> 32 1 bottle 2 bottles 2 bottles
Q 12 1 bottle 3 bottles up 4- 1 bottle up 4 up 4 up 4 3 bottles
2 H6 1 bottle 2 bottles 2 bottles
8 H4 1 bottle 2 bottles up 4- 1 bottle up 4 up 4 up 4 2 bottles
H2 1 bottle 1 bottle 1 bottle
g 9 1 bottle up 3 meters, 1 bottle 1 bottle
*will require 2n ion h; coll n down
N D3  Loelitls & LlilIes ) ) i i 2 oiEs stoppienqguate 6 mdigflei'[\/glljse;;\;?g;oat ?heeptz ,mC(c)ieTJ(;:l;ol ggttle g?ztéch depth
§ C2 1 bottle 1 bottle 1 bottle
@ C1 1 bottle 2 bottles 2 bottles
g * may require 2n ; if Il n down in 4m
o B3  Loelitls 2 loeiiilos ) ) i i 2 oiEs inte?\yalz?:ta(artingda(;iﬁté 2 sr,r?,dce?:)teri(;:tlobottjt(lje at Cea:’cth Sdtg[gfh e
A4 1 bottle 2 bottles 3 bottles
;,?“_g F2 1 bottle 2 bottles up 4- 1 bottle up 4 up 4 2 bottles
% E) F3 1 bottle 2 bottles 2 bottles
2o 15 1 bottle 1 bottle 1 bottle
O E1 1 bottle 2 bottle 3 bottles
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